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MASSACHUSETTS GRADE CROSSINGS, to the number 
of 75, have been abolished in the last 10 years, and 
in the same time 155 new ones made. This is 
the report of the special commission appointed by 
the Massachusetts Legislature to inquire into the 
grade crossing question in that State, and it would 
plainly seem to be the first duty of the legislative 
body to stop the construction of new crossings while 
they are discussing the ways and means of abolish- 
ing the old ones. At the above rate of backward 
progress, the proposed reform will never catch up. 


THE ENGLISH TRIP OF THE AM. Soc. C, E, has as 
sumed such proportions as to justify chartering a 
special steamer for the use of those who have ex 
pressed an intention of going. A second circular has 
been issued by the Society, under date of Feb. 8, call. 
ing upon these members to send the full passage 
money, at the rate #110 for a round trip, so that the 
Inman Steamship Co. can perfect its arrangements. 
There will be enough members of the Am. Soc 
Mining Engineers and Am. Soc. Mechanical Engi 
neers, jointly, to fill another steamer. May 23 is the 
probable saiiing day of the special steamer. 
Another proposition is under consideration by the 
committee from the National Line, at lower rates. 
CHARLES E. EMERY is the Chairman of the special 
committee having this matter in charge 

THE PROPOSED NEW CONGO RAILWAY has been sur 
veyed over its entire route, and work on it will 
probably soon be begun. The length of the route is 
variously stated at from 200 to 250 miles, the pre 
cise length to be built now being still not fully de 
cided ; the engineers estimate that it will take two 
or three years to build it, and cost about 85,000,000. 
When finished, it will be the most important means 
yet secured for opening the heart of Africa to civiliza 
tion, as it operates in connection with steamer lines 
above and below it. The work of reducing the heart 
of Africa to civilization is going rapidly forward, 
more rapidly than is generally appreciated, 





THREE FUNERAL CARS for a street railway in 
Buenos Ayres, Argentine Republic, have recently 
been completed by J. G. Brill & Co. of Philadelphia, 
Pa. They are first, second, and third class. The 
body of the first-class car is painted a rich black, 
toned with purple, with passion flowers painted on 
the sides. The windows are of French plate glass. 
The seats, folding up against the sides, are uphol- 
stered in black plush and the window curtains are 
of black cloth trimmed with gold cord. In the 
forward end of the car is an altar, with silver cross 
and candelabra, while on either side of thealtar are 
stained glass windows. The interior of the car is 
finished in white and gold. The metal work is 
nickel-plated. On the roof nine large sable plumes 
are placed. The other cars are simpler and plainer 
in design, the third-class car having merely a row 
of shelves for the coffins. The cars are intended to 
convey bodies, with the mourners, to the different 
cemeteries. This practice is adopted in the City of 
Mexico and in some cities of Central America. The 
only parallel among northern nations is said to be 
the “dead”’ train which leaves the Gare du Nord, 
in Paris, at 5 o’clock every morning, carrying the 
bodies of paupers and unrecognized persons from the 
morgue, 


A LAND MAKING PROJECT of importance is said to 
be under consideration, which proposes to make 
6 sq. miles of valuable land near the Jersey coast 
in New York Bay by bringing the solid shore out 
to Robin’s Reef Light. As designed by the army en 
gineers, the filling would take the form of a num- 
ber of artificial islands with docks on four sides, 
and an iron bridge connecting these islands with 
the bulkheaded shore. Careful consideration is 
called for ; and to secure this the Chamber of Com- 


merce has protested against the immediate adoption 
of the scheme. 





THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was the derailment of a Southern Pacific train near 
Eldridge, Tex., on Feb. 6. According to the pub- 
lished reports, the engine was on a trestle when a 
wheel flange broke. It went down 15ft. in a ravine 
and dragged after it a baggage car, passenger car. 
and two sleepers. Some of the passengers were 
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slightly injured and all were severely shaken, but 
no one was seriously hurt. Two sleepers remained 
on the track. A good guard-rail system, apparently, 
would have been useful about that time 


A SINGULAR ACCIDENT occurred Feb. 11 toa train 
on the New York, New Haven & Hartford near 
Williams Bridge, N. Y. The Harlem road is mak 
ing excavations at this point for the purpose of lay 
ing 2 extra tracks, and a number of dynamite car- 
tridges had been placed on the ground to thaw, 
preparatory toa blast. Prom some cause unknown, 
or at least not admitted, they exploded at the mo 
ment the train was passing. The concussion was so 
great that the car windows were smashed into frag 
ments and people were hurled from their seats 
Broken and powered glass was hurled into the faces 
of the passengers, many of whom were cut about 
the faces and hands, but no one was seriously 
injured 


A CROSSING ACCIDENT occurred Feb.6 at Covington 
Ky. A Chesapeake & Ohio freight train ran into a 
street car at the Pike St. crossing; the engine was 
running backwards and the car was thrown up on 
the tender. There is no watchman at the crossing 
and the car driver claims that neither bell nor 
whistle Was sounded on the engine. Three or four 
persons were seriously injured, one of them fatally 


A RUNAWAY DUMMY ENGINE at Denver, Col 
caused a serious accident on Feb. 3. It was a steam 
car, the engine being at the rear end, and was crowded 
with passengers. The engine bad no brakes, al 
though in consequence of frequent warning the 
company had decided to put them on, At the in 


quest the engineer, who had been driving station | 


ary engines until he went with the motor company 
stated as follows: “At the top of the hill I re 
versed the engine to stop her. A little further down 
the hill I reversed her again to check her and eased 
her off again, and when I started to reverse her the 
third time, the valve chest flew off, which left me 
without anything to hold the train. There were 
brake beams and shoes, but they were not con 
nected.””. The engine ran at a rapid speed down the 
grade and on striking a curve it jumped the track 
and turned over. One man was killed and several 
were seriously injured. The company would have 
found it cheaper in the end to pay for a good brake 
when they bought the engine 


EARTHQUAKE SHOCKS continue to be reported from 
different parts of the world ; Feb.1, in Japan; Feb. 5, 
in lower South Carolina; Feb. 6, two shocks at Col 
ton, Los Angeles, and San Bernardino, Cal.; Feb. 11, 
in the neighborhood around Manchester, England. 


SNOW BLOCKADES have occurred on the Grand 
Trunk and the Temiscouata railways, in Canada, 
and on the Rome, Watertown & Ogdensburg in this 
State. 


NEW RAPID TRANSIT is proposed for New York by 
the City Railway Co. and under the general rail- 
road law the company is proceeding to acquire pro- 
perty for a 4-track railway. The company was in- 
corporated March 20, 1888, and it proposes to buy its 
right-of-way though the blocks from No. 1 South St. 
across Broadway near Rector St. and through the 
blocks near Broadway to 12th St. and University 
Place; it will then cross University Place diago- 
nally and follow a line west of Broadway to 50th St. 
The plan is to rebuild the whole line with fire-proof 
buildings and put the road in the basement, 12 ft. 
below the surface of the streets crossed. The tracks 
will be carried on heavy rails imbedded in concrete 
to lessen the jar. Electricity will furnish the power, 
and the cars will be made of woven steel, made 
solid with a coating of ‘‘ferflax,” and the frames and 
sills will be of steel. W. BARCLAY PARSONS, of 35 
Broadway, is the engineer, and the surveys and 
plans for the west side line are nearly completed. 
Work is in progress for an extension north of 50th 
St. and from the starting point in South St. for a 
line east of Broadway to the Hudson river. 





THE ARTHUR KILL BRIDGE CASE was again ar- 
aued before Justice BRADLEY in Washington on 
Feb. 11. The ejectment suit brought by the State 
of New Jersey was the one in order, the equity case 
to restrain the railroad company from building 
having been previously lost. The attorney for the 
company declined to an&wer the elaborate argu- 
ment for the reason that the company claimed that 
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all points at issue had been decided in the previous 
decision of the U.S. Court. The State claims that 
it does not wish to interfere with the bridge, but 
does wish to assert its claim to the land under 
water, from which large revenue had been and 
would be derived under the riparian laws N: 
opinion was returned by the Justice 


THE PULLMAN PALAcE CAR Co. is to have its 
capital stock increased 85,000,000, according to a 
vote of the directors at a meeting on Feb, 11 The 
new stock is to be issued at par to the present stock 
holders, who will be entitled to subscribe for one 
share for each five shares now held by them. The 
market quotation for the company's stock has risen 
from 150 to 205 within the past few weeks. The pro 
ceeds from the sale of the new stock ts to be used to 
pay for the Union Palace Car Co., recently acquired 
and for the Atchison, Topeka & Santa Fe Emigrant 
Sleeping Car Co,, and the Atchison’s interest: in the 
regular Pullman service over their lines 


[He MEKARSKI COMPRESSED ALR MOTOR, for street 
railway purposes, has been takew up in earnest by 
American capitalists, and an office is establivhed at 
%0 Pine St,, in this city. While the system has been 
in successful operation in Nantes, France, for 7 ors 
years, and for lesser periods at other points, the cur 
and its mechanism has been remodeled to better suit 
American needs, and especially with the yiew of 
reducing weight. The mechanical appliances are 
very simple and no skilled labor is required to oper 
ate it. The success of this motor is due to the 
ingenious arrangement by which Mr. MEKARs&K! 
passes the compressed air through superheated 
water and thas increases its volume and prevents 
refrigeration in the exhaust ports from rapid ex 
pansion of the escaping air. As now arranged, the 
air reservoirs under the car store 70 cu, ft, of alt 
compressed to 600 Ibs, per sq. in. The 224 Ibs, of 
stored (hot) water bas an initial temperature of 
220° Fahr, ; and a consumption of 20 lbs, of the com 
pressed air runs the car! mile, providing for a run 
of 11 miles at 8 miles per hour 


THE PANAMA CANAL, according to a statement 
made by M. DE LESsSEPs at the shgreholders’ meet 
ing of Jan. 26, is to be built without the two upper 
locks originally proposed. The amount of capital 
required to complete the work on this basis is es 
timated at #00,000,000, “not including interest at 5 
per cent.”’ M. DE LESsEPs proposes a commission of 
engineers to go to Panama and check the estimates 

Paris advices of Feb, 12 say that M. DE LEssEPs is 
ill and it is reported that he is coing to end his 
days in his villa at Ixmaila, in Egypt. Canal shares 
nominally stand at 56 f. on the Bourse, bat with no 
purchasers. If anew company is formed, it is said 
that M. CHRISTOPHLE, the governor of the Credit 
Foncier, will be the President. 


THE TEHUANTEPEC SHip RAILWAY Co.,, according 
to a reported interview with Mr. JAMzs ANDREWS 
of Pittsburg, is awaiting certain changes in the con 
cessions granted by Mexico. Mr. ANDREW= feels 
certain that the action of the Mexican Government 
will be favorable; and that, with these changes 
made, European capitalists stand ready to invest in 
the enterprise. He looks forward hopefully to the 
successful completion of the Chignecto ship-railway 
and says that as soon as its practicability is there 
established,a number of others are ready to com 
mence operations, including one across Florida 


A FAST RUN was made on February 5, on the 
Savannah, Florida & Western Railway, a part of the 
Plant system. The train was the through vestibule 
express, leaving Savannah daily at 11.91 A. M., and 
is scheduled to make the run to Jacksonville, 172 
miles, in 4h. 45 min. On this date the run was 
made in 3 h. 19 min., or an average speed including 
stops of 51.86 miles per hour. We are not informed 
how many stops were made, but only four are re 
quired by the time-table. The train consisted of an 
engine, baggage car, and four vestibuled coaches ; 
and the speed is reported to have risen as high as 
75 miles per hour on some parts of the run. 


THE PROPOSED UNIFORM CLASSIFICATION of freight 
is making progress, though very slowly. It hasbeen 
agreed that the number of classes under which 
freight shall be grouped shall be 12. The next meet 
ing of the committee will be held at Old Point Com 
fort in April. 
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A HARLEM RIVER TUNNEL, at Third Ave., is con- 
templated by the Citizens and Taxpayers’ Associa- 
tion of the 23d Ward, New York. Plans have been 
prepared by Mr. B. R. Guton, C. E., calling for a 
double-arched tunnel, each arch being 15 ft. span by 
15 ft. rise, separated by a6 ft. wall, with arches 3 ft- 
thick. This tunnel would be built on a foundation 
of piles and concrete, by means of coffer-dams. The 
roof of the tunnel would be 22 ft. below low water, 
and the estimated cost is $2,500,000 complete. The 
plan has been referred to the Law Committee of the 
Association with instructions to draft a bill to be 
presented to the Legislature. 





THE RAILWAY PRESIDENTS interested in the forma- 
tion of the Interstate Railway Association will hold 
another meeting in Chicago, on Feb. 19. The Presi 
dents of 15 companies have signed the agreement 
and the general interest all centers in the question 
whether the Chicago, Burlington & Northern, and 
Illinois Central can be induced to join the Associa- 
tion. If so, it is believed that all the other compa- 
nies who have not yet signed, will do so at once. 


THE THURLOW CAST-STEEL GUN, as @ result of the 
official star-gauge test, made after firing, is satd to 
show a permanent enlargement of 4 1000 ins. in the 
chamber, and 7-1000 ins. near the seat of the pro- 
jectile. But the test does not seem quite satisfac 
tory, and Com. SICARD has ordered a further ex 
amination by electric light and mirror. 








A ROAD CONGRESS is wanted by the Georgia week- 
ly press in the interest of a better road system. Some 
of the papers strongly advocate convict labor under 
the direction of a competent superintendent who 
shall be under bonds for the faithful discharge of 


his duties. This may do for Georgia, where the sys- 


tem of farming out convict labor is already in 
vogue ; but it won’t work in other States that need 
improvement in their roads quite as much as does 
that State. As td the Congress: we all know pow 
what kind of roads we want, but the problem is 
how to pay for them. In discussing this question a 
Congress might do some good work. 


of Jan. 26, isgpanufactured by the Dunham Manu 
facturing Co. of 131 Devonshire St., Boston, Mass. 
As we inadvertently omitted to mention this fact at 
the time, and queries have been sent to us since re- 
garding its whereabouts, we trust this note will 
supply the information desired. To avoid confusion 
with the invention of another Mr. REED, the name 
of this device has been changed to the Keystone 
car-replacer. 


THE R. J. WILSON HOT WATER HEATER is being 
tested on a train of Scars of the Pennsylvania R. R., 
according to an exchange. The water is heated in 
coils of copper pipe in the dome over the boiler and 
is concentrated by other pipes through the heaters 
in the cars, Mr. WILSON is a resident of Pittsburg. 


A REst ON SUNDAYS is to result from the order 
of the Pennsylvania Railroad Co. that all freight 
trains east of Pittsburg and Erie, except such as 
carry ‘perishable freight and live stock, shall stop 
at 10 o’clock on Saturday evenings, and that the 
crews will not return to work until the following 
Sunday at 7 o’clock Pp. M. This order will affect 
over 2,000 trainmen, and will give them a rest each 
Sunday. This is something that the men have long 
desired, and if it is found satisfactory to the com- 
pany after a trial, a similar order will be put in 
force on the lines of the Pennsylvania system west 
of Pittsburg and Erie. 


THE PHILADELPHIA & READING TERMINAL BILL 
for elevated tracks in Philadelphia has been appar 
ently effectually pigeon-holed for an indefinite 
time by the Select Council referring it to a Special 
Committee ef 7 members, 4 of whom are known to 
be against the bill. 


CHINESE SUPERSTITION has caused the issue of an 
Imperial decree prohibiting further extension of the 
Tien Tsin railway to Tungchow. The reason given 
is that a great fire destroyed part of the Imperial 
Palace in Peking on Jan. 17; and the astrologers 
after much deliberation declared that the fire was 
an evil omen and intended as a warning against per- 
mitting the nearer approach of the “Western inven- 
tion’ to the sacred city. 


AN ELECTRIC HEADLIGHT on locomotives has been 
on trial for a month past on the Indianapolis, De- 
catur & Western R. R. It is said to throw a light 
fully one-half mile ahead, and works very success- 
fully. By improvements in the dynamo mechanism 
205 revolutions per minute give as perfect a light as 
that formerly obtained with 1,300 revolutions, and 
the expense is proportionately reduced. 


A NEW ORLEANS BELT RAILWAY PLAN was adopted 
on Feb. 7, at the yeneral conference held at the 
Produce Exchange on that date. The object of the 
road is to transfer freight-cars, facilitate the hand- 
ling of freight and passengers, and further the com- 
merce of New Orleans. ‘Phe franchise is to be let to 
any corporation that will agree to construct it under 
the terms fixed at the meeting. It isto becontrolled 
jointly by the railroads interested and the city ; and 
the city is to receive a sum not exceeding 50 cts. for 
each loaded car or locomotive not drawing a train 


hauled over the road. It will be a surface road con-~ 


necting the present widely separated lines, and a 
union depot may form part of the scheme. 


A 5-MILE TUNNEL is planned, and the estimates 
have been submitted to the Italian Minister of 
Public Works, for the fifth section of the Cuneo & 
Ventimiglia railway, which includes the passage of 
the Col de Tende. The whole section is only 6% miles 
long and the cost is estimated at $4,688,000. 


THE UNITED STATES NATIONAL MUSEUM, at Wash- 
ington, D. C., has recently receiyed frem the Bald- 
win Locomotive Works a miniature model of the 
“Old Ironsides,”” which was built in 1832 by MA- 
THIAS BALDWIN, being the first locomotive built by 
him. This engine is said to have attained a speed of 
60 miles an hour. The section of the museum de- 
voted to transportation and engineering contains 
collections illustrating methods of transportation 
by road, rail, and water in different countries. The 
collection illustrating the development of the loco 
motive contains the original ‘John Bull” engine. 


THE PROPOSED ELM ST. IMPROVEMENT, in this 
city, is again being taken up by a new board, which 
had its first meeting on February 12. A number of 
interested parties were heard, and among them 
M. C. H. KITHEL who claimed to represent property 
holders to the extent of $4,000,000, who asked for it. 
Hon. O. B. Porrer thought that if the City paid 
for the whole improvement, it wouldgget back the 
money in 25 years in the increased taxable value of 
property. An early decision of the east-side traffic 
question is promised, | is 

THE ABOLITION OF GRADE CROSSINGS, asked for by 
the railway commissioners of New York in the bill 
they have lately submitted to the Legislature, is 
based upon the fact that they regard these crossings 
as the chief cause of railway accidents. They report 
that in 1887 42 persons were killed and 57 injured ‘n 
the State of New York at railway crossings ; and in 
1888 the killed numbered 28, and 34 were injured. [n 
Hudson county, N. J., during the last 10 years, 454 
people lost their lives from this cause alone. For 
the 3 years ending and including 1887, there were 
138 persons killed in this way in Philadelphia. In 
1887 the record was 19 killed in Massachusetts, and 
26 were killed on only 3 railways in Chicago in the 
same year. 





THE BIRMINGHAM “ EXTINCT VOLCANO,” proves to 
be a “fake,” gotten up by a local reporter of that 
wide-awake Alabama town. Whether the report 
was started to boom “the natural resources” of 
Birmingham, as we suggested at the time, or was 
simply a_ piece of reportorial cussedness, is not 
stated, 


THE ‘*‘ FENLAND "’ of England covers about 800,000 
acres in the counties of Lincoln, Northampton, 
Cambridge, Huntington, Norfolk, and Suffolk, al- 
most the whole of whichis below the level of high- 
water of spring tides. And about 360,000 acres lie so 
low that constant pumping is required to relieve 
this urea of rainfallof water. At one time 500 wind- 
mills did this work in Fenland ; but steam-power 
has replaced all but about 50 of them. The steam 
engines drive either centrifugal pumps or scoop- 
wheels ; the latter being something like an under- 
shot water-wheel, with the difference that it pushes 
the water up the race instead of being rotated by 
water coming down. 


The Pacific Railroad Problem in 1849. 


Lying before us is a pamphlet published by My. 
ASA WHITNEY in 1849, entitled a ‘“ Project for a 
Railroad to the Pacific.’ It includes the map here 
reproduced, and is devoted to setting forth the na 
tional and commercial advantages of such a rai). 
way line and the means which Mr. WHITNEY pro- 
poses as the best fitted, in his judgment, to aceom. 
plish the desired end. 


This document is particularly interesting when 
we remember that when it was issued the railways 
of this country only aggregated 7,365 miles in length. 
the present great trunk lines were only projects in 
the brains of a few far-seeing men, and even the 
Pennsylvania Railroad was still broken at the Alle 
gheny mountains. The great and only Chicago has 
no Dlace on this map, although it even then had 
about 30,000 inhabitants, and the comparatively in 
significant St. Joseph was made the starting peint 
of a system of railways extending to the far west 
by way of Prairie-du-Chien. The many lines ex. 
tending over this map are simply projects : none of 
them then existed, except in very small part 
in some cases. But it is also interesting to note 
how very closely some of these follow the path of 
lines actually built in the 40 years that have passed 
This is particularly true of the North, Union, and 
South Pacific lines; and other routes there laid 
down have an existence to-day in proposed lines 
and extensions of existing roads. Mr. WHITNEY se- 
lected Prairie-du-Chien as hiscrossing point because 
it was then believed that that was the lowest point 
on the Mississippi tiver where a bridge was feasi 
ble: and while the Hon. THOMAS. H. BENTON, who 
was working first and last for the interest of St. 
Louis, looked upon the railroad as an adjunct 
merely to steamboat navigation, Mr. WHITNEY 
wanted his line across the Continent to be all-rail, 
as it is to-day. 

The pamphlet referred to covers 112 closely printed 
pages, and space forbids any but the most meagre 
abstract of its contents. But as Mr. WHITNEY here 
distinctly claims to have been the originator of a 
project for a railway to the Pacific, we will first 
give his plans and what he says concerning his 
connection with this great enterprise, and after 
wards briefly discuss the question of priority be 
tween himself and some other claimants. 


From the context it would appear that Mr. WuiIT- 
NEY was seized with his idea sometime previous to 
1844. for in that year.he says. he returnéd from China 
“resolved to devote my life to the work which I 
helieved promised so much good to all mankind : 
doubting not that I could in time satisfy my coun- 
trymen of its perfect feasibility and of its vast im- 
portance.’ He personally, and at his own expense, 
examined, in 1845, about 1.500 miles of the Missouri 
river and other parts of his proposed route : he 
made use of a two-years residence in Asia in gather_ 
ing statistics and ‘speculating on the probable for- 
eign traffic that might be expected over such a route, 
and at the second session of the 28th Congress he 
presented a memorial advocating his views—a me- 
morial which was favorably reported upon by com. 
mittees of both Houses. He sgain sent a memorial 
to the 29th Congress, which,thongh it was favorably 
reported upon by a Senate committee, was attacked 
by the Hon. THomAs H. BENTON ‘in a boisterous 
and unparliamentary manner.” The bill failed to 
receive any further consideration. owing to the in- 
fluence of Mr. BENTON and to the California bill, 
which was then absorbing the ettention of Congress 


Mr. BENTON, though at first. in 1846. advocating 4 
water route via the Missouri and Columbia rivers. 
changed his mind later,and thought that “ the time 
bad come. and we must have a railrosd at once ” 
But Mr. BENTON maintained that it must be built 
hy the Government, and must have its termini in 
St. Louis and San Francisco. 


Mr. WHITNEY took Lake Michigan as his s‘arting 
point: and his first line crossed the Mississippi 
river at Prairie-du-Chien, “ where the river can be 
bridged,” and thence to the South Pass. From the 
atter point ne selected the south route around Salt 
Lake instead of the north line built upon, and in 

his selection he was in accord with later engineers 
af vervconsiderable eminence. It will be seen that 
for all practical csaneitty very much of his line 
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covers the route of the existing Union and Central 
Pacific, ‘the first of the transcontinental routes 
constructed. He estimated the length of the line 
from Lake Michigan to the Pacific Ocean as 2,030 
miles. The rail was to weigh 64 lbs. per yd., 
the gauge to be not less than 6ft., and the cost was 
figured at $20,000 per mile ; and allowing for plant 
and expenses of operating before the line was for- 
mally opened, he put the total cost ready for use at 

Mr. WaitNEy did not believe that Congress 


ceeds and improvement of the land traversed, land 
which was in 1849 practically without value to the 
geveral Government. He asked Congress to sell to 
him, not to grant, 60 miles in width of the public 
lands from Lake Michigan to the Pacific Ocean, in 
all, good, bad, and indifferent land, 77,952,000 acres, 


at a price fixed by a committee of Congress at 10 cts. 


per acre. The first 800 miles of the route crossed 
was land of the best quality for agriculture, and 
upon this 800 miles the entire project was to de- 
pend. To accomplish his purpose Mr. WHITNEY 





But the 10 miles of railway would cost $20,000 = 10 
= $200,000 to build, and the builder consequently 
must, by “his energies, efforts, aad labor,’’ make 
the land bring more money than that for which it 
could then be bought from the Government, i. ¢. 
72 cts. per acre; and not only this, but the other 5 
miles remaining in the hands of the Government 
would be raised equally in value, if the presence of 
the railway would enhance the value of the land 
traversed to the extent Mr. WHITNEY believed it 
would. The reserved sections were to be devoted to 


Asa Whitney’s ‘‘Project for a Railroad to the Pacific,’’ Published in New York in 1849. 


would ever appropriate money for such a work ; and 
he thought that there were many and serious ob- 
jJections to carrying it on by the State or general 
Government. He believed that under natioral con- 
trol, it would be made a sectional question between 
North and South; that the money would be squan- 
dered upon “ the hirelings of aspirants to office.” and 
it would cost at least four times as much as if built 
48 @ private en ete. 

His plan was to build the railway from the pro- 


proposed to survey and locate 200 to 300 miles of 
road as soon as the bill became a law, so as to secure 
the land. He would then let the contracts for 
grading ; and upon the certificate of a Government 
commission that the first 10 miles was well and 
properly constructed, he was to be permitted to sell 
& tract, 5 miles long by 60 miles wide, or one-half 
of the completed line. These 192,000 acres, at 72 
cts. per acre (the price for land under soldiers’ 


we em 


bounties) would amount to #138,240. 


aiding construction through the poor lands, where 
the 10 miles by 60 miles, or 384,000 acres, could not 
be sold for enough to meet the cost of construction. 
In such a case only so much of these alternate re- 
served sections were to be sold as would meet the 
deficiency. Until the whole line was completed the 
Government would hold the road and all surplus 
ands, if any, as surety for the payment of 10 cts. 
per acre for all land embraced in the 60-mile strip 
across the continent. 
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The original bill further provided that the 
Government was in no way to be responsible for 
maintaining or operating the road; that the mails 
were to be transported free, and that Congress should 
always have the power to regulate and fix tolls. If 
the sale of lands fully paid for the construction and 
the sum required for the original territory, then 
Congress was to reduce tolls so as to only provide 
for necessary repairs and operation. It was then to 
be a national, and as much as possible, a free road 
with tolls not exceeding one-half those charged on 
dividend-paying railways in other parts of the 
United States. The passenger rate from the lake to 
the ocean was not to exceed $20; for one bushel of 
corn, 25 cts.; for one barrel of flour, $1,00; one ton of 
merchandise, $10; and one ton of measurement of 
teas (}¢ ton weight) $5. Mr. WHITNEY believed 
that these low tolls would forever secure to the 
Mississippi Valley “the markets of all Asia, and 
also force the commerce of Europe with Asia to pay 
tribute to it.” He figured that at this rate corn 
could be put down in China for 40 cts. per bushel 
transit, and a demand created for millions of bushels. 
To earn dividends the road must double its tolls, 
and thus exclude this profitable traffic. If the road 
was to be built from an investment of capital not 
connected with the sale of land ard the settlement 
of the country, Mr. WHITNEY estimated that it 
would cost $200,000,000 or more, and tolls would 
have to be charged in proportion. 

The bill also provided that all surplus lands were 
to be sold at public auction within 10 years after 
the railway is completed through any section. Mr. 
WHITNEY was to take all the risk and entire re- 
sponsibility, and his profit was to be solely in the 
enhanced value of the land remaining after the cost 
of construction was fully met. 

The map shows upon it 4 number of projects and 
possible lines, and also lines of proposed railways 
in the section east of the Mississippi river. The 
route laid down from St. Louis to San Diego was 
the result of an amendment proposed to the origi- 
nal bill by Mr. FouTE of Mississippi. Mr. WHITNEY 
believed it would be ‘a route of travel but not of 
commerce.’ As the climate of San Francisco was 
then deemed so much warmer than that of the 
Atlantic coast that it mightinterfere with the com- 
mercial purpose of the road, Puget Sound was sug- 
gested as perhaps a better Pacific shipping point. 
The distance from the South Pass was about the 
same whether the line terminated at San Francisco 
or Puget Sound, 

The House Committee of the 30th Congress, in re- 
porting and approving Mr. WHITNEY’s bill, said 
that of the 2,030 miles, 800 miles were good land, 
though 500 miles of it was without timber, and that 
it was only by the building of such a railway that 
this immense country could ever be made of use to 
man or valuable to the nation. The committee 
thought that 16 cts. per acre, as originally proposed 
by Mr. WHITNEY, was too high, and they reduced 
the amount to be paid by him for the virgin land to 
10 cts. as given in the bill. 

A voluminous appendix to this pamphlet testifies 
to the industry of Mr. WHITNEY in gathering all 
manner of statistics relating to his project, and in 
showing, by favorable resolutions passed almost 
unanimously by the Legislatures of fifteen States, 
and a number of the chief cities of the Union, the 
extent to which this energetic man had enlisted 
public attention to and sympathy with his plans 
fora Pacific railway. 

Now as to the question of priority in suggesting 
the connection of the Pacific Ocean and the Missis- 
sippi valley by a railway. In his excellent “History 
of the Northern Pacific Railway,’’? Mr. EUGENE V. 
SMALLEY has very thoroughly discussed this ques- 
tion, and from this and other sources the case may 
be set out about as follows: 


The first hint at a railway line across the Conti- 
nent seems to have emanated from the Rev. SAMUEL 
PARKER, a Presbyterian minister of Ithaca, N. Y., 
who was sent out asa missionary to the Indians of 
the Northwest in 1833. In 1835 Mr. PARKER joined 
an expedition of the American Fur Company under 
Capt. FoNTANELLE, and with this party proceeded, 
by way of the Black Hills, Green River Fort, Walla 
Walla, and Fort Colville, to Astoria. On his return 
soon after, he wrote a book recounting his travels, 
aud in describing the country traversed he says‘ 
“There would be no difficulty in the way of con 
structing a railroad from the Atlantic to the Paci- 


fic ocean.”” He based his opinion upon the passes 
over the mountain found, and upon the lighter 
snows of the more northern regions. This early 
prophet of a transcontinental lime died in Ithaca, 
N. Y., in 1866, aged 87 years. 

The next writer upon this subject, and one who 
looked upon the project from a patriotic rather than 
a commercial standpoint, was Dr. SAMUEL BAN- 
OROFT BARLOW of Granville, Mass., who, certainly 
as early as,1838, commenced the publication of articles 
favoring a railway from New York to the Columbia 
river. His main object was to beiter secure our 
then disputed rights in Oregon and to encourage 
the settlement of the vast Westero plains. In the 
Intelligencer of Westfield, Mass., of an unknown 
date, but from the context apparently about 1833-34, 
a letter of Dr. BARLOW appears which locates his 
railway about on the 46th parallel. He assumes a 
length of 3,000 miles and an average cost per mile of 
$10,000: this would make the total cost $30,000,000, 
and he estimated that it could be built by the Gov- 
ernment, as he proposed, in3 or 4 years. In this 
letter he points out the great advantages of such a 
means of communication, and puts the traveling 
time between New York and the mouth of the Col- 
umbia river at 124¢ days. He also lays great stress 
upon the East Indian commerce that could be ex- 
pected from such a pathway across North America ; 
and, in fact, uses very much ‘the same arguments 
later employed by Mr. WHITNEY. Dr. BARLOw died 
in 1876. 

Mr. ASA WHITNEY next appears in the field, and 
is certainly entitled to the credit of putting this 
project before the people in a practicable shape, 
and of attracting widespread public attention to 
the possibilities suggested by his plans. He, as be- 
fore said, used very much the same arguments in 
its favor as did Dr. BARLOW; but he went further 
in formulating definite schemes and in presenting 
bills to Congress, which were wel. received and 
favorably reported upon. He was active and ag- 
gressive, and as might be expected under these 
conditions, met with very considerable opposition 
from parties who thought they saw somewhere in the 
bill a “‘land-grab”’ of colossal proportions; others 
of that day looked upon a project to build’ 2,000 
miles of railway through an utter wilderness as the 
wildest folly, especially as they ‘‘could not build 
one over the Allegheny Mountains.’’ WHITNEY’S 
bill did not provide for a corporation, but made 
him and his legal heirs personally responsible for 
the construction of the road for a salary of #4.000 
per annum, and such profit as might come from the 
enforced sale of land included in the original grant, 
if any such land remained. After it was built, the 
Government was to regulate the tolls totally for the 
benefit of the users of the road regardless of profit. 
WHITNEY was very muchin earnest in his scheme, 
and spent his fortunein pushing it and combating 
rival projects. He is said to have spent the later 
years of his life in selling milk, and to have died 
very poor. 

Rival projects cropped up in several directions 
about 1849 (the date of our pamphlet), and among 
these the most conspicuous were the following: 
The National Pacific Railway was devised by 
GEORGE WILKEs of New York, and was advocated 
by Hon, Wa. H. Sewarp. A line was projected by 
Hon. THos H. BENTON, commencing at St. Louis 
and passing by way of Pueblo to San Francisco, 
with a branch line to Oregon. And at the Pacific 
railway convention held in St. Louis,in the fall of 
1849, where all these schemes were presented, Mr. 
J. LOUGHBOROUGH of St. Louis offered as a com- 
promise to run a line from Independence, Mo., 
to the South Pass, and thence by the Humboldt 
river to California, and to Oregon, with a termi- 
nus at Fort Vancouver. As WHITNEY had foretold 
in his pamphlet, the question became a sectional 
ene to a very considerable extent, and while Sen- 
ators BENTON of Missouri and Foote of Missis- 
sippi fought for a Southern line, nowLere north of 
the 35th parallel, Northern representatives battled 
just as stoutly for the opening of the great plains 
of the Northwest. 

But when WuitNey had given up his scheme in 
despair, he found an able successor in Mr. EpwIn F. 
JouNsoN, who was an experienced engineer, a close 
student of public questions, and a man who studied 
the problem from an engineering rather than a 
speculative standpoint. Mr. JOHNSON was born in 


Essex, Vermont, in 1803, and was the son of a civil 
engineer, if the term can be used so early in our 
history of mechanical progress. As early as 1826 he 
strongly advocated the building of a railway froy, 
the Hudson to the Mississippi river, and in 193) 
published a pamphlet upon this subject and qj; 

tributed it among all the towns and villages lying 
on the route he proposed. This scheme has ber) 
looked upon as, and probably was, the inception of 
the New York & Erie R. R., of which Mr. Jouyso. 
was Chief Engineer in 1836. In 1852 he was the 
Chief Engineer of the Chicago, St. Paul & Fond dy, 
Lac Railway, later known as the Chicago & North 

western, which originally ended at St. Paul. By; 
JOHNSON earnestly advocated an extension to the 
Pacific coast, by way of the Missouri and Columbh:a 
rivers, and wrote an article on bis project for Pow;'s 
Railroad Journal. Mr. JOHNSON died in 1875, 


The Government now commenced to take more 
lively interest in the matter, and in 1853 Congress 
sanctioned an official survey of the various Proposed 
routes, 5in all. One line was surveyed near the 32q. 
another on the 35th, and three others between the 
38th and 39th, 41st and 42d, and 47th and 49th, par- 
allels of north latitude. JEFFERSON Davis was 
then Secretary of War, and it is claimed that it wa, 
through his efforts,and in the interest of the South. 
that the direction of these surveys was placed with 
the War Department. In any event, when the re 
sult of these surveys was presented to Congress jp 
1855, Secretary DAVIS recommended the 32d paralle! 
route as the route easiest to build and the safest 
from snow obstruction. Sectional jealousies delayed 
matters again until the war of 1861-65 broke out and 
left the inauguration of a railway to the Facific 
practically in the hands ofthe North. The Union 
Pacific Railway, as it is now called, and the first to 
lay a line of rails across the continent, was chartered 
by Congress July 1, 1862, and opened May 10, 1s¢9. 
Its further history is too recent to form any part 0 
this article. 


ASA WHITNEY’S project was kept alive until 1852 
and its last appearance was in the shape of a com- 
pound plan of WHITNEY, S. L. SELDON, and R. J. 
Scott, to build a railway from the west bank of the 
Mississippi, not further north than Memphis, to Rio 
del Norte and tothe Pacific at San Francisco. This, 
like his other projects, proved abortive, and, as be- 
fore mentioned, he then gave up in despair. Mr. 
SMALLEY, in summing up the claims of the various 
early projectors of a Pacific railway, gives the first 
place to Dr. BARLOW, who was moved by theoretical 
and patriotic motives. WHITNEY came next, and 
gave the project form as a public movement, and 
brought it prominently before the various States 
and Congress. But it was JOHNSON who fisst at- 
tacked it as an engineering problem, and pluced it 
upon a practical basis by showing the actual advan- 
tages of the route for railway construction and the 
value of the land to be traversed for settlement. 


Snow AND ELEcTRIC RAILWAYS.—There are many 
people who, although believers in the practicability 
of the electric railway, are yet inclined to be a lit- 
tle sceptical as to its operation in localities where 
snow and ice are prevalent. The performance, 
however, of some of the railways operating the 
Thomson-Houston system during the recent snow 
storms has clearly proved that the snow and ice 
offer little, if any, opposition to their working. ©n 
Saturday, Jan. 20, there wasa heavy fall of snow in 
Scranton, Pa., which at 9 P. M. had accumulated to 
a depth of about 6ins. On Sunday the cars made 
regular trips, which on that day are made hourly. 
On Monday mornirg it was found that there were 
many heavy drifts, but these seemed to offer no im 
pediment to the first car to go over the line, which 
plowed its way through them in a way that leaves 
no coubt as to the ability of these cars to operate 
in stormy weather. On the grades of 414 and 5 per 
cent. the show was even deeper than on the level, 
but in spite of this the cars made their trips on 
schedule time. The operation of the cars was the 
subject of universal favorable comment. At Des 
Moines, in the nviddle of December, about a foot of 
snow fell, but it had no effect on the electric cars. 
which made regular trips every 15 minutes; in fact, 
the electric railway was the only tramway in Des 
Moines which was able to“sperate on schedule time 
during the storm. 
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The Poughkeepsie Bridge. 

The general view given of the Poughkeepsie 
bridge across the Hudson is from a photograph 
kindly furnished by Mr. Joun F. O’ ROURKE, the en- 
zineer for the Union Bridge Co., the builders of the 
bridge. We have previously given so much of the 
detail of this structure as it was in progress that it 
js now only necessary to say that, excepting a very 
small portion of the approach viaduct on the east, 
the metal-work is complete. Work upon the rail 
way connections and extensions required to utilize 
this crossing of the Hudson, are progressing rapidly 
on both sides of the river: and early spring will 
probably see the opening of the whole line to traffic. 


Covered Reservoirs." 


By CHARLES H, SWAN. 


Ancient Covered Reservoirs.—Covered reservoirs 
nave been used for the storage of water from periods 
of great antiquity. They have been constructed 
of various sizes and shapes, from the small cisterns 
supplying single dwellings, to the large reservoirs 
of ancient fortified cities and of modern municipal 
water-works. 

During recent excavations at Jerusalem,+ many 
ancient reservoirs have been discovered. Those 
which appear to be the oldest, and of very great 
antiquity, were formed by sinking deep wells 
through the rock and then making an enlargement 
at the bottom to act asacollector. Second in an- 
tiquity are the cisterns with natural roofs. These 
were excavated in a stratum of softer rock, the over- 
lying harder stratum serving as a roof. A third 
class was formed by excavating the rock and cover- 
ing the opening with an arch. A fourth class, 
modern, were built amid the loose débris, the accu 
mulations of the centuries, which forms a large por 
tion of the site of the medern city. It is estimated 
that the ancient subterranean cisterns,in the vicinity 
of the temple alone, contained upwards of 10,000, 
000 galls. One of them, known as the Great Sea, is 
said to have had a capacity for 2,000,000 galls. Nu- 
merous other cisterns, some of them of large capacity, 
have been discovered, excavated in the rocky hills 
of the vicinity. 

Although foreign to the immediate purpose of 
this paper, it may be interesting to mention a few 
facts relative to the ancient water supply of the 
city. Besides the water furnished by springs and 
wells, and by the collection of rain-water, there was 
a large supply brought from a distance by aque- 
ducts. The remains of two such aqueducts are ip 
existence—one the high-level, the other the low-level. 
The latter was over 40 miles in length, and still 
carries water as faras Bethlehem. It corresponds 
in length with an aqueduct known to have been 
built by Pontius Pilate, but it cannot be fully identi 
fied. The high-level aqueduct drew its supply from 
a tunnel 4 miles long excavated in the rock be- 
neath the bed ofa valley onthe road to Hebron. 
Near Rachel’s tomb it crosses a valley by means of 
an inverted syphon, 15 ins. in diameter, formed of 
large perforated blocks of stone set in a mass of 
rubble masonry. The joints seem to have been 
ground. They are united with an extremely hard 
cement. This aqueduct cannot be traced within 
some miles of the city, butit is supposed to have 
entered near the northwest corner and to have sup- 
plied the upper part of the city. 

These brief statements, which are from the pub- 
lished accounts of the work of the Palestine Ex- 
ploration Fund, show, as do the remains of Roman 
water-works at Lyons, France, that the principles 
of hydrostatics were known to the ancients, who 
were prevented from applying these principles ex- 
tensively by the difficulty of obtaining, in those 
days, pipes of sufficient size and strength to convey 
large volumes of water under heavy pressure. The 
familiar arrangement of separate aqueducts under 
different heads for supplying high and low districts 
is also seen to date from a very remote period. 

Many fortified cities of antiquity were provided 
with subterranean reservoirs to supply water during 
sieges. The ancient cisterns of Constantincple are 
reported to have contained a supply for 1,000,000 men 
during 4 months. Several of them are still in 
senna lllgl Medel Sih Rl od Kata nian, Meat dacs atk oka cee 


*From the Journal of the New England Water-Work« 
Association, September, 1888, 


*The Recovery of Jerusalem. New York, 1871. 


existence Otherancient covered reservoirs might 
be mentioned, but these examples are sufficient to 
indicate their magnitude and importance 

Modern Covered Reservoirs.—The covered reser 
voirs of modern water-works owe their origin to the 
necessity for maintaining the purity of the supply 


* when it is stored in the vicinity of large cities. The 


effect of covering is: 

1. To protect the water from solar heat and light. 
thereby securing uniformity of temperature and 
preventing the growth of vegetation. 

2. To protect the water from atmospheric im 
purities. 

3, To prevent malicious pollution. 

These three classes of evils vary in relative impor 
tance in different climates and localities. 

Effects of Light and Heat.—It has for many years 
been recognized that the water derived from cer- 
tain subterranean sources is peculiarly liable to be 
invaded by vegetable growths upon exposure to the 
light and heat of the sun in open reservoirs. Ex 
amples of this action have been found in water from 
various geological formations, both in Europe and 
in the United States. Apparently, such water con- 
tains principles which do not affect its clearness or 
limpidity, but which promote vegetation upon ex 
posure to the light; rendering the water unsightly. 
and frequently developing a disagreeable taste and 
odor. The examinations of the water supplies of 
towns now being made by the Massachusetts State 
Board of Health will, it is hoped, furnish an expla 
nation of this curious fact. 

An interesting illustration of the effect of exclu 
ding sunlight from a water derived from subterra 
nean sources, and which had caused complaint, is 
given by Mr. G. H. Parker in a recent report,” some 
of the details of which are as follows: 


The town of Brookline is supplied with water 
from a covered filter gallery. The water is pumped 
into two reservoirs, one of which is an iron tank 
supplying the high service. Complaint having been 
made that the water supplied from these reservoirs 
had an offensive taste and smell, while the water in 
the filter gallery, which was in darkness, remained 
free from any disagreeable qualities, it was deemed 
advisable to cover the high-service tank with «a 
double roof, and ascertain whether the exclusion of 
light would prevent the development of the un 
pleasant changes, 

Examivations made subsequent to the covering 
of the tank showed that, while the water in the filter- 
ing gallery continued to be clear, free from green 
alge, and deyoid of disagreeable taste or smell, and 
while the water from the open reservoir continued 
to show ‘‘an abundant supply of green alge, was 
slightly cloudy, and had a very strong taste and 
decidedly fishy smell,” the water from the high- 
service tank, “now completely darkened, contained 
only one specimen of green alge, was now free from 
odor and taste, and for all practicable purposes as 


» good as that pumped at the filter gallery.” It was 


concluded that the exclusion of light would bea 
complete remedy for the unpleasant effects, and the 
construction of a covered reservoir is contemplated. 


Similar conclusions have been reached in Eng 
land. THOMAS HAWKSLEY, the celebrated English 
engineer, testified in 1852 before the Select Commit- 
tee on the Metropolis Water Supply Bill, that water 
taken from the new red sandstone was peculiarly 
liable to the growth of alge if it was exposed to the 
sun, but that the exclusion of light and heat was a 
complete preventive. He also said that he had 
recommended covering a reservoir at Liverpool, 
a short time before, to avoid these unpleasant re- 
sults. ss 

The water of lakes and rivers may alsu be invaded 
by growths of algw# under favorable conditions. 
This growth 1s greatest in shallow open reservoirs 
or ponds, where the water is comparatively still. 
and where it is exposed to a considerable eleyation 
in temperature. In reservoirs exceeding 12 or 15 ft. 
in depth, the growth does not appear to be so 
troublesome. 

Atmospheric Impurities.—The danger of pollu- 
tion from atmospheric impurities is greatest in the 
neighborhood of smoky cities. At London this was 
formerly the source of great annoyance. The sur- 
face of the water in reservoirs was often covered 
with a film of soot and dust, and if the water re- 


*Massachusetts State Board of Health. Nineteenth an- 
nual report. Boston, 1888, 
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mained in the reservoir a sufficient time, it acquired 
a bitter flavor. 

The General Board of Health, in its report in 1852 
on the supply of water to the metropolis, in consid- 
eration of this trouble, and also of the fact that 
filtered water after exposure in open reservoirs 
frequently had to be strained before it could be used 
for domestic purposes, on account of growths of 
alge in the reservoirs, arrived at the following con- 
clusion: “Against the modern engineering practice 
of exposed and open reservoirs, we would rather re- 
vert tothe custom of the Roman engineers, and re- 
commend covering the seryice reservoirs and aque- 
ducts to the utmost extent practicable.” 

Influenced by similar considerations, the Select 
Committee of the House of Commons reported a 
bill, which was passed July 1, 1852, containing the 
following clauses: ‘Every reservoir within a dis- 
tance in a straight line from St. Paul’s Cathedralin 
the City of London of not more than 5 miles, in 
which water for the supply for domestic use of the 
metropolis or any part thereof is stored or kept by 


any company, shall be roofed in or otherwise cov- . 


ered over: Provided always, that this provision 
shall not extend to any reservoir the water from 
which is subjected by the company to efficient 
filtration after it is discharged from such reservoir 
and before it is passed into the mains or pipes of the 
company for distribution, or to any reservoir the 
whole of the water from which is distributed 
through distinct mains or pipes for other than do- 
mestic purposes, nor to any reservoir whatever, the 
water stored in which shall be used exclusively for 
other than domestic purposes. ... No water shall 
be brought or conducted within the metropolis. by 
any company for the purpose of domestic use other- 
wise than through pipes or through covered aque- 
ducts unless the same shall be afterwards filtered 
before distribution.” 

English engineers, having in mind the conditions 
obtaining in England, appear to regard protection 
against soot and dust as the most important point, 
although they by no means ignore the importance 
of protection against heat and light. 

French engineers, on the other hand, seem to con- 
sider protection against solar influences as the most 
important. This naturally follows from the fact 
that French cities are much less smoky than Eng- 
lish cities. 


The atmospheric conditions in the United States 
resemble those of France, although there are local- 
ities in this country which are as smoky as any in 
England. The need of covered reservoirs has been 
felt here for several years, especially since the use ot 
ground-water as a supply, and the practice of filter- 
ing, have become common, and several have been 
constructed. 


Methods of Construction.—A covered reservoir 
does not usually present any serious difficulty 
to the engineer. It should be built of materials 
that are durable and not liable to injure the 
quality of the water. Iron has been used for pillars, 
girders, or covering; but its use is to be avoided on 
account of its liability to corrosion. Small reser- 
voirs may be covered with ordinary roofs or sheds ; 
but these do not usually afford a sufficient protec- 
tion against the heat. The best and most usual 
covering is of masonry or brickwork covered with a 
thin coating of asphalt to prevent the percolation of 
surface drainage, and of a layer of earth. The 
numerous covered reservoirs near London are 
mostly built in this way. It is usual to provide 
numerous ventilators. 


The shape and constructive details are greatly 
dependent upon local conditions. The following 
types arecommon:—1l. A circular reservoir covered 
with a flatdome. %. A circular reservoir of larger 
size divided by circular walls into several annular 
compartments each of which is arched. 3. A rec- 
tangular reservoir divided longitudinally by 
straight walls into several compartments each of 
which is arched, 4. A reservoir covered by groined 
arches supported upon masonry piers. There are 
also variations of these types made ty using iron. 
It is very common to make openings in the division 
walls, thereby uniting two or more compartments. 
In some instances these openings are so extensive 
that the wall becomes virtually a series of piers. 

It would extend this paper to unwarrantable 
limits to attempt a description of the details of re- 
servoirs of these various types, but it will be in- 
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teresting to give descriptions of two covered reser- 
voirs recently constructed at Mulhouse, Germany, 
and of the two-story reservoirs of Paris, which con- 
sist of one covered reservoir superimposed upon 
another. 

MULHOUSE. This city is situated between the 
source of supply and the hill upon which the reser- 
voirs are built, the water being pumped directly 
inte the distribution pipes.* Its topography requires 
a high-service as well as a low-service system. The 
low-service reservoir is so placed that its bottom 
is 35.85 metres (117.6 ft.) and its maximum water 
level is 39.65 metres (130 ft.) above the mean level 
of the streets. The high-service reservoir, situated 
50.88 metres (167 ft.) above the low-service reservoir, 
furnishes water to a limited suburban district con- 
taining a population of only 130 persons; about 
one-third of the area of the high-service district 
peing cultivated as gardens. The upper reservoir 
is supplied by pumps from the lower reservoir. It 
has a capacity of 1,800 cu. m. (475,000 galls.) 
which is the estimated maximum consumption for 
one day. 

The low-service reservoir has a capacity of 10,000 
cu. m. (2,640,000 galls.) which is about two- 
thirds of the maximum daily cousumptien. It is 
excavated in the earth, arched over and covered 
with earth. It is formed of two perfectly similar 
compartments, each being 38.6 metres (126.6 ft.) 
long and 35.2 metres (115.4 ft.) wide. The walls on 
the sides which receive the thrust of the arches 
have a thickness at the base of 2.5 metres, (8.2 ft.) 
reduced by steps to 1.35 metres (4.4 ft.) at the top. 
The walls on the other sides have a mean thick- 
ness of 1.15 metres (3.9 ft). The wall separating 
the two compartments is 2 metres (6.6 ft.) thick at 
the base and 1.5 metres (4.9 ft.) at the top! 


The covering arches are cylindrica], and are built 
of brick and cement in circular segments of 5 metres 
(16.4 ft.) span and 1.2 metres (3.9 ft.) rise. They are 
35 em. (14 ins.) thick at thesprings and 23 cni. (9 ins.) 
atthe key. The intermediate walls which support the 
arches are themselves pierced with arched openings 
which allow communication between the different 
bays. Thepillars which are left between these open- 
ings are of brick and cement masonry. The skew- 
backs are all of cut stone. The exterior walls are of 
rubble masonry laid in hydraulic lime and lined with 
brickwork. The bottom is formed of a bed of con- 
crete of hydraulic lime 35 cm. (14 ins.) to 85 cm. (33}¢ 
ins.) in thickness, covered with a course of bricks 
laid on edge in cement. The faces of the walls and 
pillars, the bottom of the reservoir and the intrados 
of the arches are covered with a smooth plaster of 
Portland cement 2 cm. (1 in.) in thickness, all the 
angies being rounded. The bottom has a grade ef 
0.002 towards the drainage openings. The extrados 
has received a covering of cement 3 cm. (1) ins.) in 
thickness, and has been covered with one metre 
(3.3 ft.) of earth. Drainage pipes are laid in the 
hollows of the arches to lead off the water of the 
soil. The walls on two sides are covered externally 
with a sloping embankment and turfed. The earth 
covering the top of the reservoir is cultivated as a 
garden, and is used as a public promenade. The 
interior of the reservoir is aerated by 27 ventilators 
emerging from the soil and covered with caps of 
galvanized sheet-iron, so arranged that nothing can 
be put in from the outside. 


The influent pipe, which is also the effluent pipe, 
divides into two on reaching the reservoir, and each 
branch runs to the middle of one of the compart- 
ments. This arrangement is to facilitate the circula- 
tion of the water in the reservoir, whether it is flowing 
in or flowiffg out. A pipe50cm. (20ins.)in diameter, 
with a valve, passes through the division wall and 
permits a communication between the two com- 
partments when desired. The depth of water is 
8.8 meters (12.5 ft). There is an overflow pipe and a 
drainage pipe in each of the two compartments. 
These pipes unitein a single one of 25cm. (10ins,) dia~ 
meter, outside the reservoir, discharging into a 
sewer after passing a trap which prevents any 
emanations from the sewer entering the reservoir. 

All the pipes issuing from the reservoir pass 
through a chamber, in which are the valves. The 
facade of the structure forming this chamber is an 
Ionic portico in white stone, surmounted by a bal- 
ustrade at the levelof the top of the reservoir. The 


*Bulletin de la Société Industrielle de Mulhouse. No- 
vember, 1887. 
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interior of the reservoir is entered by means of two 
circular iron stairs 1.4 meters (4.6 ft.) in diameter. 
To reach the top of the reservoir,in coming from 
the city, there is a stone staircase of several flights 
built in the slope of the embankment. 

The high-service reservoir is also excavated in the 
earth and covered with a metre of soil. It is in two 
compartments of 16 metres (52.5 ft.) by 17.53 metres 
(57.5 ft.) each, which are divided into 4 bays 4 metres 
(13.1 ft.) wide by means of walls of brick and ce- 
ment 50 cm. (20 ins.) thick. These walls have open. 
ings 4 metres (13.1 ft.) wide alternately at their ex- 
tremities, so that the water, being led to the side oppo- 
site that at which it will flow out, has to traverse all 
the bays before reaching the orifice of exit. Stagna- 
tion of the wateris thus prevented. This precaution is 
necessary in a reservoir of this kind, where the 
quantity of water to be supplied is very small, and 
even nothing during several consecutive days. The 
least work of the pumps thus sets in motion all the 
water contained in the reservoir. 

The walls forming the sides have a thickness of 
2.50 (8.2 ft.) to 1.75 (5.7 ft.) metres, those of the end, 
1.15 metres (8.8 ft.). The arches supported by the 
intermediate walls and by the longitudinal walls have 
a span of 4 metres (13 1 ft.) 75 cm. (30 ins.) rise, 37 cm 
(1434 ins.) thickness at the springs, and 23 cm. (9in.) at 
the keys. They are in brick and cement. The 
bottom is formed of 30 cm. (1 ft.) of concrete and 
15 cm. (6 ins.) of brick on edge. The interior linings 
and the ventilators are like those of the lower reser- 
voir. The division wall across the middle of the re- 
servoir is 1.5 (4.0 ft.) metres thick throughout its en- 
tire height. Tbe maximum depth of water is 3.5 
metres (11.5 ft). 


The influent pipe, after having passed the gate 
chamber, crosses all the bays of the interior and 
ends at the opposite longitudinal wall, where it 
turns upwards by an elbow to the high-water level. 
The effluent pipe is at the level of the bottom of the 
reservoir, but a pit 45cm. (18 ins.) deep is constructed 
at its inlet in order that it may not draw out any 
deposits which might have formed on the bottom of 
the reservoir. The four overflow and drainage pipes 
unitein a single one of 15cm. (6 ins.) diameter, which 
discharges into a rivulet. 


Paris. Among the most notable are the two- 
story covered reservoirs at Paris. This city derives 
its water supply from several distinct sources—from 
the river water of the Seine and the Marne: from 
the Canal del’Ourcgq ; from artesian wells, and from 
springs. The waters from these different sources 
vary much in quality, that from artesian wells and 
springs being the purest. Spring water is brought 
by the aqueducts of Arcueil and of Belleville, but 
mainly by the new aqueducts from the upper waters 
of the Dhuis and the Vanne. The former supplies 
reservoirs at Menilmontant and Belleville in the 
easterly part of Paris; the latter supplies the res- 
ervoir at Montrouge in the southern part of Paris. 

Reservoir of Menilmontant.—Tbis reservoir re 
ceives, in two separate parts, the water from the 
Dhuis and the water from the Marne.* The ca- 
pacity of the reservoir receiving the water from the 
Dhuis was fixed at 2.5 times daily discharge of the 
aqueduct, or at about 100,000 cu. m. (26,400,000 
galls.). It was not easy to find a suitable location 
for so large a structureat Paris. The high land 
on the right bank of the Seine is underlaid with 
formations of gypsum, and this material has been 
so extersively quarried that nearly all the land not 
built upon is wanting in solidity. After a long 
search, an undisturbed site was found at Menil- 
montant, but consisting of the worst material, the 
green clay of Montmartre. Solid foundations were 
reached at a depth of 6 or 7 metres (20 to 23 ft.). In 
order not to be obliged to purchase a separate site 
for the reservoir to receive the water from the 
Marne, it was decided to establish this latter in the 
spaces between the long pillars forming the found- 
ation of the reservoir for the water from the Dhuis, 
by excavating the clay. 

The reservoir of Menilmontant consists conse- 
quently of two stories, each of which is divided 
iuto two compartments. The two lower compart- 
ments, of a capacity of 28,500 cu. m. (7,500,000 
galls.), receive the water from the Marne, raised by 
the pumps at Saint-Maur. Their overflow is at the 
elevation, 100 metres (328 ft.). The two upper com- 
partments, of a capacity of 100,000 c. m. (26,400,- 


* Belgrand. Les travaux souterrainsde Paris. V 4. 
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000 galis.), receive the water from the Dhuis and 
from the spring of Saint-Maur. This overflow is at 
the elevation, 108 metres (354.3 ft.). The useful area 
of the reservoir is 2 hectares (5 acres). Its cost was 
about 28 francs per_cu. m. of useful capacity. It 
was begun in August, 1863. The water from the 
Dhuis was introduced intofthe reservoir in October, 
1865, and the water from the Marne in January, 
1866, The reservoir was most carefully constructed. 
Its failure would be attended with disastrous con- 
sequences, from its proximity to a dense popula- 
eae of the more important details of this reser- 
yoir are as follows: * - 
The shape of the upper reservoir is a semicircle 
united with a rectangle. The diameter of the semi- 
circle, which is 188 metres (617 ft.), forms the long 
side of the rectangle, whose other dimension is 
42.5 metres (139.4 ft.). It is divided into two equal 
and symmetrical compartments by a division wall. 
following the radius perpendicular to the long side 


has been constructed. The upper compartment of 
the capacity of 6,239 cu. m. (1,600,000 galls.) re- 
ceives the water from the Dhuis. Its overflow is 
at the elevation 134.40 metres (441 ft.). The lower 
compartment is supplied by the water of the Marne; 
its capacity is 11,765 cu. m. (8,100,000 galls.) and 
its overflow is at the elevation 131.10 metres (430 ft.). 

This reservoir occupies a very threatening posi- 
tion. It is entirely above ground and is built upon 
a steep hill of fine sand. The greatest care was 
taken in its construction. Standmg upon sucha 
foundation, it is exposed to peculiar danger in case 
of accident, and the consequences of its failure 
would be incalculable. It was begun in September, 
1863, and was finished in December, 1864. Inacluding 
the residence of the custodians, it costs about 26 
francs per cu. m. of useful capacity. 

Reservoir of Montrouge.—The capacity of this 
reservoir is 300,000 cu. m. (79,250,000 galls.) It 
was constructed on the same system as those at 
Menilmontant and Belleville, and cost about 20 f. 


Railways in Costa Rica, 


The following particulars, which are abstracted 
from a report by Mr.J R. WINGFIELD, U. S. Consul 
at San José, will be of especial interest at the pre- 
sent time, when so much attention is being at- 
tracted to this part of Central America. 

There are three lines in operation: 1, from the 
port of Limon, on the Atlantic coast, to Corillo, 
70 miles, from which latter place a steep mountain 
cart road connects with San José, the capital, 
28 miles beyond; 2,an interior line from Cartago 
to San José, Heredia, and Alajuela, total length, 
25 miles; 3, from the port of Puntarenas, on the 





Pacific coast, to Esparta, 12 miles. A line is also 
under construction from Cartago to Siquires, giving 
communication between San José and Limon ; this 


road is under contract to be completed by August, 
1889, but it is stated that, owing to the many diffi 
culties encountered, it will probably not be com 
pleted before August, 1890. The two principal lines 





of the rectangle. The walls of the perimeter have 
a thickness of 1.4 metres (4.6 ft.) at the top. The 
interior batter is 1 in 5 for the portion of the wall 
below the earth. Above the surface the exterior 
face is vertical. The interior faces are vertical, but 
are joined with the bottom by an arc 2 metres 
(6.6 ft.) in radius. The bottom is formed by a sys- 
tem of semicircular groined arches, for the part 
which covers the reservoir of the Marne, and in 
segmental groined arches for the other portions. 
The intrados of these latter rests upon the marl or 
clay. The arches are of rubble masonry, 35 cm. 
(14 ins.) thick at the key. The reservoir is covered 
by groined arches, composed of two courses of bricks 
laid flat in cement. They rest upon pillars, 60 cm. 
(2 ft.) square and 6 metres (20 ft.) between centers. 
These pillars rest upon those forming the founda- 
tions of the bottom. The brick arches are about 
8 cm. (3 ins.) in thickness, including the plastering. 
They are covered by a layer of earth and turf, 
40 cm. (16 ins.) thick. The effluent pipes are 1 metre 
(39.4 ins.) in diameter, and are so arranged that the 
supply may be drawn from either compartment 
or from the aqueduct. This reservoir may be 
emptied into that of the Marne, and its overflow 
pipe, which is placed 5 metres (16.4 ft.) above the 
bottom, also discharges}into the latter reservoir. 

The reservoir for the water from the Marne occu- 
pies only the central portion of the sub-basement 
of the upper reservoir. Its form is a rectangle, 
whose larger dimension, parallel with the front, is 
104 metres (341 ft.), the other dimensions being 90 
metres (295 ft.). It is divided into two equal and 
symmetrical compartments by the division wall 
above mentioned. The enclosing walls are placed 
in the middle, and follow the direction of ranges 
of arches supporting the upper bottom. They are 
1.2 metres (3.9 ft.) thick, with vertical faces; the 
interior face being joined with the bottom by an 
arc 2 meters (6.6 ft.)in radius. Their top forms a 
gallery, which allows free passage around the basins. 
The bottom follows the natural surface of the gyp- 
sum, its thickness being 30 cm. (1 ft.). The pillars 
which support the arches are 1.25 metres (4.1 ft.) 
square at the springs and 1.75 metres (5.7 ft.) at the 
bottom. The influent pipes are arranged to dis- 
charge into either or both compartments at plea- 
sure. The effluent pipe is 80 cm. (31.5 in.) in diame- 
ter, and is so arranged that the supply may be fur- 
nished by either or both compartments. The walls . 
are of rubble masonry. The interior surfaces are 
plastered with cement mortar. 

Reservoir of Belleville.—The reservoir + is situated 
at a higher elevation than the one at Menilmontant, 
on the bill at Belleville. It is designed in two 
stories and four compartments, but only one-half 
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Hawk St. Viaduct, Albany, N. Y. 


per cu. m. of water stored. It isin two stories, 
each of which is divided into two compartments. 
The reservoir is rectangular, and its details are 
similar to those of the reservoir of Menilmontant. 
It is supplied with water from the Vanne, and con- 
tains about three ‘imes the average daily discharge 
of the aqueduct from that river. 


GENERAL CONCLUSIONS. 


The question as to the necessity of covering a 
reservoir must mainly depend upon local require- 
ments and conditions. Asa general guide, it may 
be said that if the supply is from subterranean 
sources, or if it must be stored after being filtered, 
a covered reservoir is necessary, and that when a 
reservoir is amid smoky surroundings, it should be 
covered. If the supply is from a river or lake, a 
covering is desirable, if the reservoir must needs be 
shallow. If the reservoir is deep, of large capacity, 
and not amid smoky surroundings, the necessity for 
covering diminishes and the question merges into 
one of cost. In the case of large storage reservoirs, 
the expense of covering is generally prohibitory. 

The best and most usual method of covering is by 
arches of masonry or brickwork, coated on the top 
with asphalt, and covered with 2 or 3 ft. of earth, 
which may be turfed. Ventilation is important. 


The Hawk 8t. Viaduct, Albany, N. Y. 





Ever since Albany as a city has been divided by 
the deep gully which separates Arbor Hill from the 
Capitoline Hill, and through which run Spruce 
street, Orange street, and Canal street, at different 
heights on the gully’s sides, the question has been 
agitated of a bridge across it on the line of Hawk 
street from Elk street on the south side to Clinton 
avenue on the north, over all the other three. Such 
a bridge is now about to be built by the Hilton 
Bridge Co. of the same city. The plans adopted, 
which are subject to slight changes in the dis- 
cretion of the Viaduct Commission, provide for a 
viaduct of one main arch with a span 360 ft. in 
length, with two cantilever arms, each 114 ft. long, 
and each supporting one end of a span 66 ft. long, 
whose other end rests upon the abutment. 

The flooring will be of granite blocks, and the via- 
duct, according to the specifications, will be of iron 
and steel, the webs and chords in the arch, canti- 
levers and supported spans of medium steel; the 
lateral and sway bracing and the floor beams of 
iron. The sidewalk will be of asphalt or similar 
composition. The masonry approaches to the bridge 
are to be 32 ft. wide, and descending ona grade of 
8 ft.in 100. The cost of this structure to the city 
will be about $90,000 and the work is to be completed 
within a year. 
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In 1888 16,390,722 cu. ft. of the lumber were ex- 
Ported from the United States to Havana, Cuba. 


in operation, and the one under construction, are 
owned by the Costa Rica Railway Co., of London, 
England ; the company has also a grant of 800,000 
acres of unimproved lands. About a third of the 
stock of this company is held by the Government. 
The Puntarenas line is owned and operated by the 
Government. Mr. WINGFIELD states that in order to 
preserve the trade with California it is necessary to 





The Railway Situation in Costa Rica. 
extend this latter line to the interior, as otherwise the 
completion of the new road will result in nearly all 
the trade going by way of Limon. He suggests that 
San Francisco men should acquire the present line 
and extend it to San José. 

Another suggestion is to run a line from Alajuela 
to the head of navigation on the San Carlos river, 
about 60 or 70 miles from San José and thus open a 
connection by the Nicaragua canal with steamers to 
Atlantic and Pacific ports. It is considered import- 
ant that a charter for this line should be obtained 
as soon as possible, as otherwise it will probably be 
acquired by an English company. 


The Laws Governing the Construction and 
Maintenance of Country Roads in France, 


To better understand the following abstract of 
the laws governing the common or country roads of 
France, it is necessary to have some knowledge of the 
administrative divisions of the country, the titles of 
the subdivisions, and the power and duties of the 
officers who govern them. In this connection the 
204,147 sq. miles of France are somewhat arbitra- 
rily divided into 87 departments, and these depart- 
ments are subdivided into 362 arrondissements, 
2,865 cantons,and about 36,000. communes. Each 
department is governed by a prefect, appointed by 
the President of the French Republic; and each 
arrondissement is administered by a sub-prefect, 
and each commune bya mayor. The prefects are 
divided into three classes, and according to the im- 
portance of their positions receive shlaries of $7,00 
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#4,800, or 83,600 per annum ; the prefect of the Seine, 
controlling Paris, is an exception to this rule, and 
he receives a salary of $10,000 per annum. 


The authority of each prefect is great in his own 
department. He can issue local decrees; appoint 
and dismiss a number of the department officials ; 
he is at the head of the local police, to maintain 
public order, and can summon the military for 
this purpose; he superintends the collection of 
taxes ; he transmits the orders and instructions of 
the general Government to the subordinate func 
tionaries in his department, and is, in fact, the 
general agent of Government and the chief in 
strument of centralization in the State. He isas 
sisted by the General Council, elected by the people, 
and the Council of Prefecture nominated by the 
head of the executive power. The business of the 
latter body is to decide all legal questions, and to 
advise the prefect when asked to doso. The Gen- 
eral Council assesses the taxes, authorizes the pur- 
chase, sale, or exchange of department property, and 
superintends its management: it decides about new 
roads, railways, canals, ete.; votes the budget for 
sanitary and charitable institutions of the de- 
partment, and gives advice on all matters of local 
interest. Political questions were strictly excluded 
under the old laws; but under the law of 1872, the 
Conncil is empowered to immediately assemble, and 
form a new parliament with their delegates, in case 
the existing parliament is violently dissolved 
by a coup d'état, 

The sub-prefect, with a more limited authority, 
is the representative of central power in the arron- 
dissement. He is assisted. and to a certain extent 
controlled, by a Council of Arrondissement, an 
elective body to which each canton sends one 
member. Except in this connection the canton, is 
not an administrative division. 


The commune is the administrative unit of 
France, At its head is a mayor, assisted by deputy 
mayors, the number of the latter varying with the 
population. Communes of 2,500 people bave one 
deputy: up to 10,000, they have two: from 10,000 to 
30,000, they have three; and one additional for 
every 20,000 inhabitants above 30,000. The mayor 
represents both thecentral power and the commune, 
with the sometimes consequent trouble of avoid- 
ing a conflict of duties. He is the official registrar 
of births, marriages, and deaths. The mayor and 
deputy-mayor are not salaried officials, In the 
large towns they are nominated by the Govern- 
ment; but they must always he chosen from the 
municipal council which is elected by the people. 
With regard to the commune the mayor has much 
the same power and duties as the General Council 
has in the affairs of a department. Each canton 
has a commissary of police, who is under the di- 
rect control of the mayor, but is appointed by the 
prefect in towns under 6,000 in population, and by 
the President of tne Republic in all others. The 
duties of this officer are complex, as he is at the 
same time a governmental, a judicial, and a muni 
cipal agent. 

In France, the roads are divided into national, 
departmental, military, and vicinal or country 
cross-roads. The national roads are maintained 
entirely at the expense of the public treasury; the 
departments provide for the second class of roads 
and also partly for the military roads; and the local 
cross roads, or chemins vicinaux, are maintained 
by the communes, or when of higher importance, by 
the departments. In 1873 there were 223 national 
roads aggregating 28,180 miles in length, of which 
1,632 miles were paved like a street. These roads av- 
erage in width 52 ft. 6in. or 16 m., of which 19.68 ft 
is for the causeway, 19.68 ft. for the sideways, and 
13.12 ft. for the ditches and embankments. The de- 
partment roads are not quite so wide, their aver- 
age breadth being 39 ft. In 1872 the aggregate 
length of the latter was 29,167 miles. The 28 mili- 
tary roads are about 932 miles long in all, and are 
chiefly in the west of France, laid out after the last 
insurrection of Vendée. The sum of about %6,800,- 
000 is yearly expended in making new roads or re- 
pairing old ones. 

The chemins vicinaux, or cross-roads, are man- 
aged by a special branch of the department of the 
Minister of the Interior, a branch which employs 
about 3,000 agents voyer, or inspectors, and 42,000 
cantonniers, or workmen, specially charged with 
the duty of keeping these roads in repair. In 1872 


ENGINEERING NEWS 


these cross-roads aggregated 338,273 miles in length 
and covered a surface of about 915,000 acres. Tothe 
very considerable sum which the communes must 
apply to the extension and repair of these country- 
roads the Government used to add a yearly grant 
of $2,300,000: but since 1873 this sum has been re- 
duced to $1,150,000 annually. 


(TO BE CONTINUED.) 


Aluminium. 


Notwithstanding so much has been said in 
technical journals of late concerning this impor- 
tant metal which appears to have so wonderful an 
effect in improving the qualities of other metals 
used in manufacturing, by its alloys, there is still a 
dearth of information existing in regard to how to 
obtain the pure metal. No company has yet been 
formed in this country, it is believed, for extract- 
ing the pure metal, although the Cowles Electric 
Smelting & Aluminium Co., at Lockport, N. Y., are 


. producing the principal alloys by means of the 


electric smelting process, and the Aluminium, 
Brass & Bronze Co. are erecting an extensive plant, 
also forthe production and working of the alloys, 
and expect to be in operation at Bridgeport, Conn., 
about May 1,1889. This company obtains its supply 
from the former. 

With the exception of the output of the 
Aluminium Co., at Oldbury Station, England, the 
production of pure aluminium is still in the ex- 
perimental stage, and not yet regarded as firmly 
estublished on a commercial basis. 

The method of extraction of the pure metal, as 
carried on in the English establishment, is a com- 
bination of Castner’s and Webster's procésses, the 
works being situated contingent to Chanee Bros.’ 
alkali works, which supply the caustic soda and 
hydrochloric acid used. The method employed is 
the production of sodium by Castner’s process and 
of the double chloride of sodium end aluminium, 
and the reduction from the latter salt of the me- 
tallic aluminium by the action of sodium. As this 
is the only method of obtaining it yet successful on 
a commercial scale, the following brief account of 
the process is given, as described in The Engineer: 
The sodium is first produced by the action of a very 
intimate mixture of carbon and iron, obtained by 
coking a mixture of pitch and finely divided iron 
upon melted caustic soda at a strong red heat. It 
is performed in large steel crucibles attached to the 
head of a hydraulic plunger which are pressed 
against a fixe] arc and delivering pipe, the arrange- 
ment forming a kind of still, which is heated by gas 
from a Wilson producer running with heated air. 
The action of the iron is merely to ballast the 
carbon and prevent it floating to the surface of the 
melted alkali, the active reducing agent being the 
carbon About one-third the alkali is reduced, and 
distils over into a tubular receiver connected with a 
cylindrical pot filled with naphtha, which holds the 
condensed melted sodium. The remaining alkali 
becomes carbonized and is converted intoa solution 
of carbonate of soda, which is pumped back to the 
alkali works to be reconverted into caustic. The 
pots now used are 18 ins. diameter by 2 ft. high, and 
contain about 80 lbs. of materials. As often as the 
distributing process is finished, the pots are re- 
moved and emptied, and again filled with a new 
charge without allowing them to cool. By this 
means the time required for a charge has been re- 
duced from 2!¢ to 14¢ hours. Each pot furnishes 
14 lbs. of sodium, and there are 4 furnaces, each 
having 5 reducing pots, which gives a capacity of 
about 1,500 lbs. of sodium per day. 

To handle the sodium it is melted in heated petro- 
leum and cast into rectangular bars, one foot long, 
which are packed in petroleum tins filled and 
sealed, and for transportation these are inclosed in 
a second tin partly filled with lime and petroleum, 
which apparently acts to preserve the metal from 
oxidation. 

The next operation is the preparation of alum- 
inium chloride by the slow action of gaseous chlor- 
ine upon a mixture of alumina and carbon strongly 
heated in retorts. As nearly pure alumina is ob- 
tained as possible and mixed and dried with lamp- 
black. The chloridizing furnaces are similar to 
small open-hearth regenerative steel furnaces, and 
contain 5 D-shape clay retorts, which are charged 
from one end, the other end being connected with a 
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condenser, The chlorine is fed through a tube on 
the charging side. 

The chlorine is made in stone stills from manga- 
nese ore and hydrochloric acid, in the usual man 
ner, and conducted through a main from the Chance 
alkali works. Gas is supplied to the retorts from 
gasometers, and the quantity controlled by a hy 
draulic regulator adjusted by a cock to deliver the 
quantity required. The charge in the retort re 
qaires two to three days time to work it off, and the 
working capacity of the 12 furnaces is about 6,000 
Ibs. per day. 

The mixed double chloride of sodium and alum 
inium contains about 12 per cent, of aluminium and 
is reduced by heating it with sodium and cryolite, 
the proportions being 80 lbs. of the double chloride 
to 25 lbs. sodium and 30 lbs. cryolite. This mixture 
is ground to a fine powder and gives 8 lbs. of metal- 
lic aluminium, which is about 98 per cent. pure 
metal, the rest being mainly iron and silicon. The 
maximum production of these works is about 500 
lbs. per day. The present cost of the pure metal is 
about $5 per pound, and difficult to obtain even at 
this price. 

By far the easier method of making use ot 
aluminium is by obtaining it as an alloy by means 
of the electric smelting process. Besides the com 
panies above mentioned, in this country, the French 
have for a long time produced these alloys, and ex 
tensive plants are employed in Switzerland, at 
Lauffen-Newhausen and Schaffhausen. The latter 
works produce them in large quantities by the 
Hérault patent method, which consists in fusing 
the refractory earths containing aluminium by the 
electric current. 

The effect of even very small quantities of alum 
inium alloyed with other metals is very remarka 
ble. 

Added to copper, the compound has the strength 
of steel. Ferro-aluminium, added in small quanti- 
ties to steel, insures clear and limpid castings. 
Added to cast-iron, it not only increases greatly its 
transverse strength and diminishes the shrinkage, 
but causes the castings to be free from blow holes 
and chills. One per cent. of aluminium, in some 
manufactured iron articles, doubles the value of the 
iron in price per ton. 

Present list prices of some of the more important 
alloys, with tensile strength, etc., are as follows : 

Tensile strength. Elongation. Price. 


Al. bronze.... 90,000 Ibs . 0 to 5% $0.55 
to 
24,000 ** 20“ 


60000 * 10 to 25 ** 
to 
30,000 ** 20 to 30" 


Al, silver ...... 70,000 ** 
to 5to lo” 
100,000 * 


Al. iron (ferro-aluminium) at $5 per-lb. for the con- 
ee metallic aluminium and 14% ects. per Ib, for the 

Aluminium bronze has been already quite exten” 
sively used for light and heavy guns, torpedoes, 
steam hammers, propeller wheels, and for the wear, 
ing. parts of ,machinery. Gear wheels, agricul- 
tural machinery, boating hardware, and in sheet 
metal form, gas burners, etc., have been made from 
jt. The aluminium brass is used for chains, in the 
construction of dynamos; and the uses of the 
various alloys are continually increasing § in- 
number and variety, as their useful qualities ap- 
pear to be needed in almost endless applications in 
the metal manufactures. 


THE UNITED STATES DEBT statement for the 
month of January shows a total debt, principal and 
interest amounting to #1,685,308,059, against which 
is held a reserve, available cash items and net 
cash, amounting to #563,462,087. Deducting these 
items, there remained a total net debt on February 1, 
of ¥1,121,845,972. 


AN ELECTRIC TRAVELING CRANE has been erected 
in the foundry of E. P. Allis & Co., Milwaukee, Wis: 
It weighs about 30 tons and can lift and carry 25 
tons. The crane is a trussed beam moving on over- 
head rails and is provided with three electric 
motors—one to move the crane, another to move the 
carriage on the crane, and a third to do the lifting: 
It is claimed to be economical in power and wear 
and tear of machinery. Another electric crane 
with one motor, is said to bé in use in an English 


foundry. 
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Practical Calculation of the Heads, Dia- 
Teeneters, and Discharges of Long Pipes. 


BY KE. SHERMAN GOULD. 





resent? sr is an attempt to solve, in a practical 

Cre erobloms connected with the flow of water 
through long pipes, to make the results more directly ap- 
licable to the complicated conditions under which such 
Problems frequently occur in practice than is the case 
with the most nearly corresponding problems in existing 


tox DOO. soma, of which it is believed that solutions 


. . found readily, if at all, in works now in the 
an the srotession; are nevertheless liable to fre- 
quently present themselves in the designing of impor- 
tant systems of water supply. It is hoped, therefore, 
that the following pages may aidithe hydraulic engineers 
somewhat in dealing with such problems in a scientific 


way.—E. 8. G.]. 

Let us suppose a reservoir of large relative area 
and capacity to be tapped near its bottom by a 
horizontal cylindrical pipe, of which the length is 
equal to about three times its diameter. 

If there were no physical resistance to the flow, 
the velocity of the water issuing from the pipe would 
be given by the formula for the velocity of falling 
bodies : 

V=V29H =8@VH 
in which V = velocity in feet per second, g = the 
acceleration due to gravity = 32.2 ft., and H = the 
height, expressed in feet, of the surface of the water 
in the reservoir above the center of the pipe. 

Observation shows, however, that in the case 
cited the velocity of discharge is equal only to that 
theoretically due toa height of about two-thirds of 
H, that is: 

4oH 
As JT 8 VM. 

The remaining third of the height is consumed in 
overcoming the resistance offered to entry by the 
edges of the orifice to the inflowing vein of water. 
The head necessary to overcome the resistance to 
entry is, therefore, about one-half of that necessary 
to produce the velocity of flow. 

If the length of the pipe should be increased pro 
gressively and indefinitely, the velocity would be 
found to diminish inversely as the square root of 
the length. It would correspond, therefore, to a 
smaller and smaller percentage of the total head H. 
The resistance to entry diminishes directly as the 
velocity, and the head necessary to overcome it is 
always equal to about one-half of that necessary to 
produce the given velocity as calculated by the laws 
of falling bodies, 

As the length of the pipe (always supposed to re 
main horizontal) increases, and the velocity of dis 
charge diminishes, the sum of these two heads, 
i. e., one and a half times that necessary to produce 
the actual velocity, is no longer equal to the total 
head H, as we have seen to be the case when the 
length of the pipe is only about three diameters, 
What then becomes of the remainder of H? It is 
consumed in overcoming the frictional resistances 
engendered by contact of the moving water with the 
inside surface of the pipe. When the pipe is very 
long, and the velocity therefore relatively low, the 
sum of the velocity and entrance heads is small, 
and by far the greater part of the total head is re 
q'red to force the water through the pipe against 
the opposition offered to its flow. In such cases, 

which are those occurring most generally in prac- 
tice when water is conveyed from a reservoir for 
the supply of a town, the velocity and entrance 
heads are commonly ignored, and the total head H 
is supposed to be available for overcoming the fric- 
tional resistances. As this occasions, however, an 
error—although generally a very small one—in the 
wrong direction, judgment is required in exercis- 
ing this latitude. Later on we will revert to this 
point, but for the present, we will consider only 
frictional resistances, particularly since—and in- 
deed because—in practice our assumed data are 
almost always sufficient to afford an ample margiu 
to cover the neglected factors. 

In what precedes we have considered a horizontal 
pipe issuing from a reservoirin which the surface 
of the water is maintained at a constant level. In 
practice these conditions rarely obtain. 

Suppose a system such as is shown by Fig. 1, con- 
sisting of a reservoir and pipe line of varying and 
contrary slopes. As the level of the water in the 
reservoir would be subject to fluctuations, and 
liable at times to be greatly drawn down, it is cus- 
tomary to consider the surface of the water as stand- 
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ing at its lowest possible level, é. ¢., the mouth of the 
pipe. In this case, the value of H would be equal to 
the difference of level of the two extremities of « 
and b of the pipe, and the line a b joining the cen 
ters of the two ends would form what is called the hy 
draulic grade line, the establishing of which is the 
first step to be taken in laying out a system of 
water supply. 

Suppose that at the points ¢,d, and ¢ vertical 
tubes, open at theirupper ends, 
were connected with the pipe een \ 


The water, when flowing freely =——- . 

: RR, 
from the end b of the pipe. ~ 
wonld rise in each of these \ 
tubes to about the height of the \ 
hydraulic grade line at these points, and if \ 


branches were connected at the points ¢, 
and e,they would, when closed, sustain a static 
pressure upon their gates equal to the head 
comprised between the gates and the grade 
line. If the gates were open, the branches 
would discharge water under heads equal to 
the difference of level of the hydraulic grade 
line at the point of embranchment and their 
remote extremities, less a certain amount de 
pending upon the volume discharged, which will be 
spoken of hereafter. 

At d, where the top of the pipe just touches the 
grade line, there would be uo pressure at all when 
the water was flowing through the pipe, except the 
very small amount due to the depth of water in the 
pipe itself. 

If the end b should be closed so that the. was 
no movement of water in the pipe, the water would 
rise in the tubes, if they were long enough, until 
it stood at the same level as the water in the reser 


Fig. 2. 

voir, and the pressures at ¢, d, and « would 
be equal to the head comprised between these 
points and the level of the water in the reser 
voir. This latter is called the hydrostatic 
pressure, or simply the static pressure, and 
the former hydraulic pressure, at these 
points. 


The tubes spoken of are known by the name of 
plezometric tubes, 


The importance of correctly establishing the by 
draulic grade line is illustrated by reference to a 
case such as is shown in Fig. 2, in which the pipe, 
at the point ¢, rises above the grade linea b. To 
explain : It will be readily deduced from what has 
been already said in reference to horizontal pipes 
that the yelocity of flow, and vonsequently the de 
livery, of a pipe increased 


oe! \ 


with the steepness of its +~ 
. . — & > 
slope. In this case the pipe [tae ~ 
a b is divided into two ~ 


parts, the one a ¢ with a = 


hydraulic giade line flat- 

ter than a b, and the other ¢ b with one steeper thati 
ab, The delivering of the entire system, if the pipe 
were of the same diameter throughout, would be 
governed by the flatter portion « c, and the portion 
¢ b would be capable, in virtue of its steeper slope, 
of discharging a greater volume of water than it 
could receive from ac. Consequently it would act 
merely as atrough and would never run full, and 
if a piezometric tube were placed in it at d, for in- 
stance, no water would rise in the tube, and no pres- 
sure be exerted. 


It is very important, therefore, in locating a pipe 
line that the pipe should nowhere rise above the hy- 
draulic grade line. The fullamount of water could 
indeed be carried over the high pointc by means of 
syphonage, but this expedient is not resorted to in 
practice. Should the nature of the ground require 
such a location as that shown in Fig. 2, it would be 
necessary to increase the diameter of the pipe be- 
tween aand ¢, so that it would deliver the required 
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volume under the reduced head, and to diminish 


that between ¢ and b, so that it should only deliver 
the same volume under its increased head, and there 
fore run full. The calculations necessary to deter 


mine the proper diameters will be shortly devel 


oped 


Should the axis of the pipe coincide exactly with 


the hydraulic grade line ab, the pipe would run fall 
(provided the feed were sufficient) but would be 
under no pressure, and no water would rise in piezo 


metric tubes placed on any part of the pipe 
Moreover, as the slope would be the same for 
any portion of the pipe, the velocity and de 
livery would be unchanged, whether we cut 

" the pipe off at acomparatively short length, 
or extended it indefinitely 


Fig. 1 

Asa further and very interesting practical illus 
tration of the effects of a hydraulic grade line of 
varying steepness, let us consider (Fig &) the case 
of a house supplied with water by a pipe communi 
cating with a reservoir 

Suppose the pipe to be just sufficiently large to 
furnish a certain volume of water per hour to the 
upper story of the house. If now a larger volume 
were required, it is clear that, unless we increase 
the diameter of the pipe, it would be necessary to in 
crease the steepness of pitch of the grade line, in 
other words, to increase the head, or difference of 
level between the reservoir and the point of dis 
charge. The increased volume could therefore be 
only drawn from a lower story 

Or, to putin same conditions under a different 
form, suppose, as before, the pipeto be just large 
enough to supply the top story of the house, the 
taps on the lower floors being closed. Should they 

he opened, it is evident that a 
greater amount of water would 
be discharged from them than 
from the upper one, because 
they would discharge under a 
greater head. The result would 
be a diminished flow, or per 
haps no flow at all, on the top 
floor, and an increased dis 
ye «6Cchaarge of water at a lower 
level 
This case shows why the water ceases to rise 
in the upper stories of the houses of a town when 
the consumption increases, 

It has been found by observation that the velo 
city of water flowing through pipesis greatly affected 
by the nature of their inside surface, increasing 
with the smoothness and diminishing with the 
roughness of the same. By direct experiment, coef 
ficients bave been established for different condi 
tions of surface. It has also been found that these 

coefficients vary slightly 


with the diameter of the 
pipe, a pipe of a certain size 


giving a greater velocity 
than one of the same char 
acter of inside surface but 
of smaller diameter, the dif 





ferences becoming smaller as the diameters in 


crease. 


The value of this coefficient, which will be desig- 
nated throughout this paper by C,is givéu velow 
fora number of different diameters and for two 
classes of pipes,—those which are clean and smooth 
on the inside, and those which are rough and in- 


crusted, the difference being as 2 to 1. 


As all pipes, 
aftera few years of service, are liable to become 
more or less roughened and obstructed by deposits 
it is always safer when calculating the proper dia. 


‘¢ 
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meters of a permanent water supply, to assume 

rough pipes at once, although diameters thus calcu- 

lated will, for perhaps a number of years, deliver 

quantities greatly in excess of the desired amounts. 
(TO BE CONTINUED.) 


Cylindrical Wheels and Flat-Topped Rails. 
(Continued from page 118.) 


When the subject of rails was under discussion at our 
last annual convention, our past President, J. B. 
FRANCIS, gave us the key to the solution of the problem, 
and this was, that the material composing wheels and 
rails should not be subjected to pressures beyond their 
elastic limit. It is now over a dozen years since, in an 
evening's discussion with the late lamented C. SHALER 
Situ, we had under consideration the subject of elas- 
ticity ; the result of my calculations was, that driving 
wheels of locomotives, as then loaded, must have a 
diameter of about 17 ft,,to keep the contact between them 
and the rail within the elastic limit. Calculations since 
made, convince me that this was an under-estimate, 

It ishardly necessary for me to direct your attention 
to the following sketch as illustrating our practice, as 
shown in Fig.1. The author's proposed arrangement is 
shown in Fig. 2 without, however, endorsing the section of 
railshown below the line“ A B,”’ (These engravings were 
published last week, —Eb.) 

As children, we listened with interest to the story of 
the genius shown in the invention of the coned wheel 
for railway purposes, and were taught that, without it, 
curved lines could not be operated, etc. What are the 
facts? A new wheel, constructed in accordance with 
the rules of the Master Car Builders’ Association, is 
coned to suit a curve of about 5,000 ft, radius, and no 
other; and after six months’ use, as shown by the pre- 
liminary report of your Committee, such wheels are 
either worn hollow at the flange or from the flange; so 
much so that in at least one-third the instances in passing 
curves, the inner wheel travels on its greatest diameter, 
and quite often the outer wheel travels on its least dia- 
meter. Yetsuch wheels are operatedsafely. The German 
investigator, KRUGER (see Vol. 86, Inst. C. E.) proves by 
analysis what is apparent to all of us, that rolling fric- 
tion is largely augmented through this device, I under- 
stand that the Association of Master Car Builders, at ite 
meeting some two years ago, decided, by a majority of 
three of the members in attendance at its convention, to 
continue this practice, but that a large majority of 
those eminently practical men who were not in attend- 
ance were vigorously opposed to it. 

The form of rail shown in Fig. 1 is that lately recom- 
mended by SANDBERG for a 100-lb. rail, has a curved 
top of 6 ins. radius, and from the sketch it is seen 
that in so far as the elasticity of wheel and rail will per- 
mit, it is about the best arrangement that can be devised 
to concentrate the stress on a point and have the travel 
of the wheel onaline. These are conditions that are re- 
volting in a mechanical light, conditions we would 
hardly attempt to reproduce in any other mechanical de- 
vice. While this condition prevails with new car wheels, 
engine drivers are generally turned cylindrical, and the 
work done by them and the car wheel tends to drive 
down this arch of the rail as a wedge, and by flow of 
metal to make it flatter, at the same time producing char- 
acteristic curves of wear on the wheels, often resulting 
in shattering and piping the railheads with but little loss 
of material from direct wear, This flattening of the rail 
from an original radius of 10 or 12 ins, to over 14 ins. is 
well illustrated in the report of your Committee. 

Mr. OCTAVE CHANUTE, member of the American Society 
of Civil Engineers, many years ago gave us the results of 
his measurements of the area of contact between whee!s 
and rails, and the writer quite recently made measure- 
ments in a similar manner, the results of which it may be 
proper to reproduce here. However crude the manner 
of taking the impressions may have been, I know of no 
other convenient way of securing them. 

My first test was with an engine having 4 driving, 
wheels, each carrying 16,000 lbs; diameter of wheels, 70 
ins,; tires much worn, and on a steel rail 5 years in 
constant service. A composite picture of all these ap- 
parent areas of contact showsan egg-shaped oval, having 
a major axis across the rail of 1,48 ins. and a minor axis 
along the rail of 1 in., enclosing an area of 1,07 sq.ins. 

My second test with an engine having 6 driving-wheels 
of 62 ins. diameter, carrying 13,800 lbs,, with tires that have 
been in service 6 months, gave a similar figure of con- 
tact, with a major axis of 1.27 ins., and a minor axis of 0 79- 
in., enclosing an area of 0.86sq.in. Throughsuch contacts 
is transmitted the power exerted by our locomotives, not 
only in their direct compressive force, but also in their 
pulling capacity of say 4,000 Ibs. on the lamina of the 
rail. Is this the one spot in our earthly domain to which 
we cannot apply reason? The ingenuity of man has 
been able to formulate the approximate horge-power of 
the earthquake, finding the factors in shattered towers 
and dismantled homes: must that ingenuity stand ap- 
palled before this point of contact between wheel and 
rail ? If so, we should exclaim with more effectiveness 
than did Lady Macbeth, * Out, damned spot! ’ 
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It is On this spot, where, if the statement made ina 
paper now before this Society is construed literally, oc- 
curs that miraculous chemical action, “the molecular 
interlocking of the fibers’ of a non-fibrous substance; but 
I’suppose we all know the meaning intended by this sen- 
tence. 

To me, and doubtless to many,of our members outside 
of some of your Committee, the solution of this problem 
rests in having a flat and sufficiently broad surface to the 
rail to support, not conical, but cylindrical wheels, to 
keep the pressures within the elastic limit of the metal. 
Right bere we are met by the statement, in a paper now 
before us, that it is not clear that “increased bearing 
surface is in itself an advantage ;” and when we attempt 
anything like an analytical inquiry, we are met by ex 
cathedra statements contained in the same paper “that 
to such bearing surfaces the ordinary compression 
module of the text-books has no application whatever, 

. To apply these constants to the bearing surfaces of 
spheres or cylinders laid on their sides, or to draw con- 
clusions that pressures exceeding them are therefore 
dangerous or destructive, is entirely unwarranted. No 
attempt has ever been made, nor can there well be, to de- 
termine constants for such round bodies, etc., and in 
good bridge practice it is considered entirely safe to load 
steel rollers rolling on steel up to the equivalent of 10,000 
lbs, per linear inch for a 33-in. wheel.’ 

I heartily wish that all abstruse questions in engineer- 
ing were as well settled in the minds of engineers as these 
appear to be in the minds of some of your Committee. 
Ordinarily it is time wasted to attempt an argument 
before a jury that has already rendered its verdict on the 
important questions at issue, and I trust that this 
Committee will pardon me if I overcome my natural 
modesty, and appeal to those of our members present 
whose minds are open to conviction, to exercise patience 
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while I call their attention to the labors, text beok, and 
formula of one more astute than the celebrated charac. 
ter in Hudibras, 
*“ Who could distinguish and divide 

A hair ’twixt south and southwest side, 

And wisely tell what hour o’ the day 

The clock does strike, by algebra.” 
I mean Prof. FREDERICK GRASHOF, of the Polytech- 
nic School at Carlsruhe, one of whose formulz has been 
extensively used in this country for determining con- 
stants for rollers on plane surfaces in nearly every first. 
class bridge specification for many years, and heretofore 
referred to by our Member, Mr. CHARLES Macnonat) 
with telling effect, in his criticism of C. SHALER SMiTH’< 
paper on drawbridges, published in our Transactions as 
long ago as 1874, and in the same volume containing the 
report ‘on rails made by our lamented past President, 
ASHBEL WELCH, as chairman, in which report is repeated 
six or eight times the necessity of securing greater width 
of contact between wheel and rail. In making use of 
these formule in constructing the following table, the 
moduli were assumed by me at the values stated, after an 
examination of the tests made by our Member, Mr. 
CHRISTIE, and reported in our ‘I'ransactions some years 
ago. It will be seen in the table of tests of steel in rails 
of the C. B. & Q. Ry. that the modulus of resistance is 
somewhat lower than I have assumed in some instances, 
and much greater in others, I have utterly failed in my 
attempt to secure data relating to the moduli of chilled 
cast-iron ; hence you will consider the results of my cal- 
culations in this table as applying to steel wheels on stev! 
rails. ‘The table is not given asa play upon figures, but 
as an educator of the judgment. It has had that effect 
with me, and I trust it will not be without interest to 
others who have not given this subject their particular 
attention, [This table was published last week.—Ep.} 


Table showing allowable Pressures of Wheels on Rails with Curved Tops, also on Rails with 


; Flat Top Surface. 
Assuming different values of K and in which formule, 


K = elastic limit per square inch, and such portion thereof as may be deemed safe. 


K, K.. 
E = modulus of elasticity of wheel. 
E, = modulus of elasticity of rail. 
R = radius of wheel. 
R, = radius of rail-top. 
P = allowable pressure of wheel on rail. 


Designated K, K; 


For rails with curved top the formula is 


1 1 
P=. nk ah aie Pr 
(55) — 


For rails with flat top the wo nee is 


/ 32 ee 
- ate te +=— Ee K® R = pressure per linear unit of tread. 


E &E, 


In this table the rs omc of whee tread is 29,000,000 and for the rail 30,000,000. 


Radii of wheel | 
and head of rail. 


Wheel 


Weight on wheels 
according to recent 
practice, 


Rail. | K = 40,000 


From 12000 to 16000 
| Ibs. and in some in- 
stances 20000 lbs 


a|s 


NNN 





peseseye eee 





| Seoping ona as dining: 


BORON pee 


8 Passenger and = 
ing cars, 5500 to 
Ibs. Frei necars from| 
| 8000 to Ibs. and | 
for rotary snow 
plows I ibs. 


j 
| 
| 
' 
| 
j 


K, = 35000 


Assuming the value of K as stated the weight on wheels can be as 


follows: 


K ,= 9000 | K, = 25000 | K, = 20000 


1422 
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These formule for the valuesof K K, K, K, and K,; 
can be reduced to expressions as follows, viz: 


it. For Cylinder on For Cylinder 
maitte Ion 2 Cylinder. on Fiat 
Track 
K = 40,000 P=3!/ RR, P= 399 / R 
= P=21 . R-3216 “. 
Es =Se P=19 “ P=$252 “ 
K, =25,000 P =138 “ P=18%1 “ 
K, = 20,000 P= & ng P=135 “ 


The formula I wish to call your attention to first,is that 
which applies to cylinders and rails having their axes 
transversely to each other, precisely the conditions which 
prevails with wheels and rails. It may be claimed that 
the moduli of elasticity assumed are not correct. My an- 
swer is, assume any other within reason, and then deduce 
results. Itis true that these formulz apply to the cylin- 
der or wheel, but in degree they apply with equal force 
to the rail; or, to put it in the language of a late edito- 
rial in ENGINEERING NEwSs on this question: “It is a 
fair presumption that whatever wears the rail most, 
wears the wheel most.” 

No words of mine are needed to give weight to the de- 
duction that can be drawn from this table. Of course it 
ig nonsense to contemplate the use of driving wheels of 
90 ft. and over in diameter to keep within the elastic 
limit of rails having a rounded head of 12 ins. radius. 
Note what results are given for wheels on flat surfaces. 
Please bear in mind that these figures apply only to static 
conditions of loads; what should be the practice when 
we add that indefinite quantity due to momentum or im- 
pact, imperfect wheels and track, and unbalanced loco- 
motive at high speeds ? Our wonder is, not that rails fail 
so soon, but they last so long ! 

Mr. WHITTEMORE then claims that this table at 
once suggests the remedy: which is, that without 
the necessity of increasing the diameter of the 
wheels, we should provide a contact between wheel 
and a flat surface of rail of from 24% to 2%¢ ins. 
wide,taking for his factorof safety that given inthe 
use of the yalue of K, above, although he regards 
that derived from K, as corresponding more 
nearly with bridge practice; and continues : 

It is true, as reported by your Committee, that our rails 
fail with little material abraded from the top. The fact 
is, they are crushed, after flow of metal has reached its 
limit; they fail like, all other crystalline substances when 
over-taxed, by rapid disintegration and not abrasion, and 
it is the exception to find in the scrap-heap a rail with the 
head well worn down. 

If my premises are correct, that a wider bearing sur- 
face is necessary, the question naturally arises. Can such 
forms be rolled? A way is always found todo that *vhich 
must be done; but if this width of rail-head shall pre- 
vail, then the indications are that the SANDBERG pattern 
of Trail—with its sacrifice of from 1 to 2 lbs. per yd, in re- 
enforcing the twocantilevers of its head to accommodate 
splice-bars that in themselves restore the rail to only 
one-half of its strength as a girder,where intact—must be 
a thing of the past. 

(TO BE CONTINUED.) 


Cement Lined Water Pipe. 


A joint special committee of the City Councils of 
Springfield, Mass., has been chosen to investigate 
the problem of how best and most econom- 
ically to lay a new main from Ludlow to obtain 
an increased water supply. A 24-in. cast-iron main 
would cost $225,000, which might be laid to connect 
with the existing 24in. cement-lined main. In 
discussing the question of cast-iron vs. cement- 
lined pipe, the committee sent to 50 cities and towns 
a series of question relating to durability, etc., of 
cement-lined pipe, and whether or not such pipe was 
being replaced by cast-iron. Forty replies were re- 
ceived, and the majority stated that the use of the 
lined-pipe was in disfavor, and that it was being 
rapidly replaced by cast-iron. Brooklyn had used 
cement-pipe betweén 1859 and 1884, but had given it 
up as unserviceable. Chelsea, Mass., used some 
such pipe 21 years, and its condition is fsirly good ; 





‘but cast-iron was found to be more reliable and 


economical. Worcester had a little of this pipe in 
use for 12 to 16 years; but the condition is poor, 
owing to frequent leaks. Hartford, Conn., has 12 
miles of cement pipe and has used it 25 years; 
but it has been given up as causing much trouble 
from breaks. Fitchburg, Mass., used such pipe be- 
tween 14 and 17 years; but has given it up as a 
matter of safety, and because the repairs cost more 
than the change to cast-iron. Concord, N. H., 
has cement pipe laid for 16 years, and as it is in 
good condition,still adheres to it. Brockton reports 
cement pipe as all right and no leaks. 

In Pittsfield the water commissioners say that 
cement pipe has been used since 1855, and its condi- 
tion is good as far as they know. New Bedford 





officials consider the pipe unreliable. In New 
Haven the pipe is considered reliable and no change 
is contemplated. Meriden, however, sings a differ- 
ent tune. There the cement pipe has been used 
since 1869 and its condition is very poor. It cannot 
stand a pressure of more than 100 lbs. Woburn 
considers that its condition is perfect with a pres- 
sure of between 60 and 95 lbs. It has used the pipe 
15 years and does not contemplate a change. Man- 
chester, N. H., has the pipe laid 15 years ago, but 
does not want any more because it bursts. The 
pipe in Salem has been laid 20 yearsand is considered 
good, so they are not substituting iron pipe. Cam- 
bridge has not laid any for 15 years, and is substi- 
tuting iron because there is no doubt of its advan- 
tages. New London has laid no cement pipe since 
1872, and the commissioner says, “I wculd on no ac- 
count lay a large main of cement-lined pipe, and 
small mains with only those of the best workman- 
ship and material.’’ Providence considers the pipe 
treacherous. Experience in Somerville shows that 
the pipe bursts, there being an average of 80 breaks 
a year. Portland after 20 years’ experience has 
taken all the pipe up because it could not stand the 
pressure. In Waltham the pipe has been used since 
1873, but asit is beginning to rust, no more cement 
pipe will be laid. Boston has little of this kind of 
pipe. It is found to rust and burst. Malden has 
some laid 20 years ago and is substituting iron 
pipe. 

The answers to the questions as to the amount of 
water used per capita, and the annual receipts, were 
not given in all the slips returned. Those which 
were given, however, are interesting to compare 
with Springfield’s rate per capita per day of 100 galls., 
and her receipts of $120,464 last year. The other 
cities are as follows :— 


Gallons used per capita— Holyoke, 71; Fitchburg, 60; 
Taunton, 32; Lawrence, 68; Cambridge, 3); Albany, 100; 
Hudson, 148; South Framingham, 49; New London, 9; 
New Bedford, 8; New Haven, 1'2 ; Meriden, 50 ; Woburn, 
66; Manchester, N. H., 45; Brooklyn, %; Jersey City, 
100; Chelsea, 60; Worcester, 50; Hartford, 3; Provi- 
dence, 44 ; Syracuse, 80; Troy, 130; Lowell, 65; Portland, 
150; Waltham, 30; Boston, 80; Malden, 65. 


Annual receipts from water renta—Northampton, $22,- 
364; Fitchburg, $51,000; Taunton, $39.444; Concord, N. 
H., $38,441; Newark, N. J., $340,000; Utica, $70,000; 
Brockton, $26,000; Pittsfield, $25,000; New Bedford, $51,- 
000; New Haven, $210,000; Meriden, $50,000; Woburn, 
$26,118; Manchester, $80,000; Lawrence, $80,554; Salem, 
$52,000; Cambridge, $214,000; Albany, $255,900; South 
Framingham, $12,000 ; New London, $23,575; Jersey City, 
$539,227 ; Chelsea, $70,000; Worcester, $130,000; Hartford, 
$145,000; Waltham, $41,127; Boston, $1,540,000; Ho'~ *e, 
$58,954; Malden, $59,877; Providence, $346,731; Sy: seus: 
$77,000 ; Lowell, $180,000; Somerville, $9v,000. 


The Thurlow Cast-Steel Gun. 





After the disastrous failure of the Bessemer 
steel gun, there were some natural misgivings as 
to the results of the test of the open-hearth cast- 
steel gun made by the Standard Steel Casting Co.., 
of Thurlow, Pa. But the Annapolis trial of Feb. 7 
has dispelled this doubt as far as ten full-service 
rounds fired within 20 minutes could prove the ef- 
ficiency of this new weapon. 

The original casting was made at the works at 
Thurlow 10 months ago, with 13 tons of open-hearth 
steel used in the cast. It was rough-turned and 
bored out at Thurlow, and turned, rifled. and pol- 
ished at the Washington Navy Yard. The walls 
at the breech are 744 ins. thick, at the muzzle, are 
2% ins. thick. The total length of the gun is 198% 
ins. The tensilestrength of the metal is 0,000 Tbs. 
the elongation 21 percent., the reduction 19 per cent., 
the elastic limit 40.000 lbs. With a charge of 48% 
lbs. of brown, prismatic powder, a conical shell 
weighing 100 Ibs. has a muzzle velocity of 2,000 ft. 
per second. 

The 2 preliminary 36-lb. charges and the 10 
48-Ib. service charges, with a 100-Ib. projectile in 
each case, were fired within 33 minutes. The Star- 
gauge tests for expansion have not yet been made 
public. 

The one thing established is that a cast-stee] gun 
can be made to stand the Government test of 10 ser- 
vice rounds—a gun that costs only $5,300 and has a 
calculated range of 9 miles. Mr. BALDT, the man- 
ager o* the Standard Steel? Casting Co., claims that 
they can make a better gun still; and°that, even if 





the present gun is for any reason rejected by the 
Government, this fact will not deter them from 
making another and better gun. Mr. BALDT says 
that this gun was not tempered, and when it was 
cast it took every bit of steel they could scrape up 
about their works. Experiments made with 3 
test-pieces taken from this gun showed that by oil 
tempering, the elastic limit was increased from 40, 
000 to 77,000 Ibs., and the tensile strength from 80,- 
000 to 109,000 Ibs. This gun had 21 per cent. of elon- 


gation, but when oil-tempered this was reduced to 
9 percent. The metal can also be increased in den 
sity by giving it a greater casting-head. Existing 
facilities are ample at the works of the company to 


turn out 10 such guns per week, if called for. 


Estimate of Values of Foreign Coins.* 


$ 





Pay of Er- 
change or 
equiv. val- 
Mone- te in terms 
tary. of U.S.gold 
Country. Standard. Unit, dollar, 
Argentine Rep. .... Double Peso $0.965 
Austria Single silver Florin M5 
Belgium Double France 198 
Bolivia i ens Single silver Boliviano 690 
Brazil . Single gold Milreis of 1,000 
reis M6 
British Poss'ns,N.A. Single gold Dollar 1.00 
Chili ‘ Double Peso #2 
Cuba livin Double Peso 228 
Denmark. Single gold Crown 268 
Ecuador.... Single silver Sucre 699 
Egypt ...... Single gold Pound (100 pias- 
ters) 4.943 
France ‘ Double France 198 
German Empire Single gold Mark 238 
Great Britain... -Single gold Pound sterling 4.8664 
Greece “a .«.. Double Drachma 198 
Guatemala . Single silver Peso 699 
Hayti , , Double Gourde 265 
Honduras.... . .Single silver Peso 9 
India ...... Single silver Rupee of léan- . 
nas ame 
Italy “se ... Double Lira 198 
ro {Gold } we 
Japan Double Yen } Silver { 753 
Liberia Single gold Dollar 1.00 
Mexico Single silver Dollar The 
Netherlands Double Florin Ae 
Nicaragua Siugie silver Peso 6a9n 
Norway Single gold Crown 26a 
Peru Single silver Sol 
Portugal Single gold! ‘ilreis of 1,000 
reis 1,08 
Russia Single silver Rouble of 100 co- 
pecks 559 
Spain Double Peseta of 100 cen- 
timas 198 
Sweden , Single gold Crown 268 
Switzerland Double Franc 1% 
Tripoli Single silver Mahbub of 2 pi 
asters AB 
Turkey Single gold’ Piaster MA 
U. 8. of Colombia... .Single silver Peso 40 
Venezuela. 


. Single silver Bolivar 4 


* From the report of the Director of the Mint. 


THE BIRMINGHAM SEWAGE FARM.—In a commn- 
nication to the Gesundheita Ingenieur, Mr. CHARLES 
Hancock, F. 8. S., describes the sewage farm at 
Saltley, Birmingham. This farm has a total area 
of 1,227 acres, of which 888 are freehold, the re- 
mainder leasehold. The area of the district drained 
is 47,275 acres, with a population (1885) cf 619,693, 
and a ratable value of £2,401,003. The dry weather 
flow of the sewage is on an average 16,000,000 galls, 
daily, and it reaches the farm through three sew- 
ers, the largest of which is 6 ft. 6ins. high by 9 ft. 
wide. For the purpose of precipitation, about 11 
tons of lime are used daily, the machinery being 
kept in motion during the whole 24 hours. The 
lime after slaking is conveyed to the upper story of 
the lime shed, where it is poured into a large vessel 
resembling a brewer’s mashtub, where it comes in 
contact with part of the sewage, which is pumped 
in on the other side of the vessel. The limeis ground 
up here by two revolving stones, and the compound 
of sewage and lime, which has now been converted 
into milk of lime, is run into the “roughing” 
tanks, where the grosser impurities are precipitated 
There are 3 large tanks and 16 smaller ones at the 
farm, with a total capacity of 1,169,360 cn. ft. From 
these tanks the sludge is raised by an endless chain 
of dredger-buckets and removed to beds prepared 
for it in other parts of the farm. The sludge is al- 
lowed to remain on the surface for 14 days, and is 
then dug into the ground, on which various crops 
are grown with great success. The liquid, after the 
separation of the sladge, is also passed into the land 
and percolates through it into drains, from which 
it issues finally as a clear and odorless effinent.— 
Engineering. 
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Coming Technical Meetings. 
Engineers’ Club, Philadelphia, Pa.—RKegular meeting, 
Keb. 16. Secy. Howard Murppy, 1122 Girard St. 


Engineers’ Ciub of Kansas City, Mo.—Regular meet- 
ing, Feb.18 BSecy., Kenneth Allen, 310 Baird Building. 

Engineers’ Society of Western Pennsyivania, Pitts- 
burg. Pa-—Regular meeting, Feb. 19. “Thomson Electric Weld- 
ing Process,’ H. D. Hibbard Secy., 8. M. Wickersham,Penn Bidg. 

American (institute of Mining Engineers. — The 53d 
meeting will be held at New York,on Feb. 19. Secy., R. W. Ray- 
mond, 13 Burling Slip, New York. 

American Society of Civil Engineers, New York.— 
Regular meeting, Keb. 20. Secy., John Bogart, 127 E. 23d St. 

Engineers’ Ciub of St- Louis, Mo. —Rezular meetiny, 
Feb. 2. “ Elevated Railways,’ Geo. H. Peg am; ‘* Tests of, and 
Specifications for, Cast-Iron,’ Prof. J. B. Johnson. Secy., Wm. 
H._ Bryan, 709 Market St. 

Boston Society of Civil Engineers, Boston, Mass. 
Regular meeting, Feb. 20. Secy., 8. E. Tinkbam, City Hall. 

New York Raliway Club.—Next meeting Feb. 21. Rooms, 
113 Liberty St., New York City. 


Western Society of Engineers, Chicago, Iil.-Regular 
meeting, Mar. 6. Secy., John W. Weston, Gaff Building. 

Civil Engineers'Ciub of Cleveiand,O,.—Regular meeting 
March 12. Report on Applied Science. Secy., James Ritchie, Oase 
Library Rooms. 

New Engiand Raliway Club, Boston, Mass — Regular 
meeting, March 13. Boston & Albany passenger station. 


[r will be well perhaps that we should call 
the special attention of readers interested in 
railway field-work to the slope-board illus- 
trated in our issue of Feb. 2, in connection 
with a communication by Mr. W. R. Hitz. 
The peculiarity of the board was in marking 
the are, not with the angle in degrees, but with 
the horizontal distance for a rise of 10 ft. or 
other vertical distances between, contours. 
Thus the reading “5.5 ’’ means that the ground 
rises 10 ft. in 55 ft. or (since cot 10° 18’ — 5.5) is 
a 10°18’ slope. In this way the same scale is 
used for spacing off the contour as the other 
work of mapping, whereas otherwise we must 
use two scales in succession. Again, the mind 
readily estimates the slope in this way on the 
ground, especially after some practice, where- 
as an angular reading conveys little idea to the 
mind without a great deal of practice. Thus 
considerable errors are less likely to creep into 
the notes, which are more easily extended by 
estimation,as should always be done for a short 
distance at least. It is oneof those little points 
which often aid a good deal in advancing 
work smoothly. : 
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In a late paper on “The Channel Tunnel’’ 
read before the London Society of Arts, its 
author, Col. Hozrer, made a telling point 
against the class of Englishmen who fear in- 
vasion from the existence of such a tunnel, by 
showing that the Alps were also as formidable 
a strategical barrier between France and 
Italy as is the Channel between England and 
France; yet neither of the Continental nations 
hesitated to pierce this barrier, at Mt. Cenis 
and St. Gothard, when it became a question of 
easier commercial intercourse between the 
two countries. The stand taken by the anti- 
tunnel element in England is not compliment- 
ary to their fellow-countrymen,and shows less 
confidence in the national means of defence 
than was evident in Italy, for example. If one 
tunnel under the Channel is dangerous, two or 
three tunnels through the Alps should cer- 
tainly make it more dangerous for the weaker 
nation. As it is by encouraging commerce 
that a nation becomes rich, and accumulates 
the means for carrying on effective warfare, 
when war is necessary, it seems that the Con- 
tinental plan is by far the wiser course of the 
two. In fact,the invasion scare is too absurd 
to be entertained by any other than a very 
conseryative Englishman who wants his 
country to remain anisland simply because 
“it always was an island,’’ forgetting the fact 
that in this century commerce will take the 
easiest path regardless of national prejudices, 
and traffic across the Channel under existing 
conditions will be avoided when possible. 


© 


A VERY few years agoa bridge across the lower 
Mississippi was deemed an engineering impos- 
sibility owing to the deep alluvial bottom and 
the requirements of river navigation that 
called for spans of dimensions then unheard 
of, if spans of any kind were to be permitted. 
But the advanee in the art of founding bridge 
piers has been so rapid, and spans have been 
stretched to such a length, that old-time objec- 
tions have been met,and engineers stand ready 
to bridge almost any space for which capital 
will provide the means, As to the Mississippi 
river at the present date—another bfidge is 
under contract at St. Louis, oneis started at 
Memphis, another is chartered at Natchez, and 
now a company is organized for the construc- 
tion of a bridge at New Orleans with every in- 
dication of being pushed to completion. For 
many years the broad Mississippi made a gap 
in all east and west railway communication, 
for a thousand miles and more of its course; 
but that day has passed, and in the next decade 
we may look for bridges wherever the traffic 
needs or the public may demand them. The 
bridge across the Atchafalaya river in Louisi- 
ana, opened to travel in December,1883,may be 
claimed as one of the chief and first object- 
lessons in economically crossing rivers with 
deep alluvial bottoms The grand work of 
Captain Eaps at St. Louis preceded it; but 
the expense was enormous, and the employ- 
ment of compréssed air had there reached its 
practicable limit at about 110 ft. The bridges 
required lower down the valley could not hope 
for rock foundations, and the danger of scour 
and the requirements of the case called for 
foundations deeper than those at St. Louis. 
The Atchafalaya cylinder foundations were 
sunk to depths exceeding 120 ft., andin some 
cases 115 ft. below the soil level.. The success 
of this work was due to improved dredgivg 
appliances, and a somewhat similar outfit put 
down the deep cribs of the Poughkeepsie 
bridge. The later success at the Hawkesbury 
bridge of the same dredging firm that sunk 
the Atchafalaya foundations has robbed 
the problem of deep foundation in alluvial soil 
of much of its former terrors; and as spans of 


over 500 ft. are now becoming common, the: 
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bridging of the Mississippiriver is to-day prac- 
tically resolved into a question of capital-raic- 
ing. 

Li HunG Cuana, the Viceroy of China, is re- 
ported as having lately made the assertion 
that within the next half-century China would 
be covered with a network of railways; that 
it would have rolling-mills and furnaces, wit}, 
immense mineral resources and unlimited 
cheap labor to back them, and that *‘ China 
may do the manufacturing for the world.” 
While China is proverbially slow in adopting 
the methods of the “ outside barbarians,” 4 
striking change has been taking place there 
lately; and to-day China has an excellent 
fleet of iron-clads of the most modern type, is 
arming and disciplining its soldiers afte) 
European models, bas telegraph lines and at 
least one railway in successful operation, and 
is pushing forward ina phenomenally rapid 
way, for conservative China, towards the ac 
quisition of the majority of the arts and 
manufactures that but lately marked the dif 
ference between it and other more eivilized 
nations. The industrial momentum of a 
nation of 400,000,000 inhabitants, covering one- 
tenth of the inhabitable globe, if once fairly 
started, is well worthy of consideration. 

Baron RiIcHTHOFEN, in describing the North 
west of China, says that the Shansi district is 
one of the wost remarkable coal and iron 
regions in the world; and he estimates that 
at the present rate of consumption the coal of 
this district would supply the world for thou- 
sands of years tocome. Itis claimed by some 
writers that Shansi, when more thoroughly 
explored, will bear away the palm from Penn- 
sylvania, whose 20,000 sq. miles of coal-land 
have been heretofore considered as the 
greatest single deposit in the world. Ricur- 
HOFEN says further that chis coal can be very 
easily and cheaply extracted on a large scale, 
and that iron-ore of excellent quality is found 
in quantities in the immediate vicinity of the 
coal-fields. Be this asit may, mineral wealth 
is abundant; and when it comes to a question 
of labor, the Chinese can furnish this to an 
almost limitless degree, and recruit it from a 
class that is naturally patient, skillful, and 
content with small gains. We do not agree 
with the Viceroy in his prophecy that all he 
hopes for may be accomplished in 50 years 
China is too deeply sett)Jed in its rut for that, 
and other nations, with the many advantages 
they already possess, will be moving too at an 
always accelerating rate; but the Chinese may 
some time be very active competitors in the 
manufacturiag world, and it may become ne- 
cessary for other nations than our own to pro- 
tect themselves with ‘a Chinese wall’ against 
Chinese industries. 

THE creation of the new Department of Agri- 
culture, while the Public Works department 
of governmental work is in its present dis- 
jointed and inchoate condition,is another proof 
of how mysterious are the impulses which in- 
spire the average Congressman. We are not 
saying that it is not a good thing to have a 
Department of Agriculture. Possibly it 
might be a good thing to have a dozen or 
twenty “‘ ministers’’ for all sorts of purposes, 
like most of the British colonies, in some of 
which, Jike British Columbia, almost every 
man who wears good clothes has to take his 
turn at being a Minister of something, at 
some time during his life, in order to find 
enough men to fill the ‘‘Cabinet.’”’ There 
are several departments besides a Depart- 
ment of Public Works which might be use- 
fully created, perhaps, as for instance, a 
Department of Interral Commerce, or Manu- 
factures, or Education/with all of which the 
Government has much more to do directly 
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than it has with Agriculture. But there is 
probably uo new Department which- could 
have been created which would be looked 
on by so many voters as a kind of indireet 
tribute to themselves, and effort to promote 
their interest, asa Departmentof Agriculture ; 
and in this, no doubt, we have the true ex- 
planation of the ease with which the bill 
ereating it has been put through. The only 
visible duties for it, of much importance, are 
the distribution of seeds, the collection of 
statistics, and the conduct of afew usually 
profitless agricultural experiments — all of 
them duties which may reasonably be super- 
vised by a Bureau officer. It is possible that 
the effect of the creation of the Department 
will be good, for this country is becoming so 
vast, and the work of the Government ‘vith it, 
that it is highly desirable that its manage-- 
ment should be so subdivided as to be under 
the control of more than seven men. The 
principle once established that new depart- 
ments may be created for sufficient reasons 
and that there is no law of nature requiring 
that there should be seven only, one or two 
other departments are likely to follow in time, 
and among them a Department of Public 
Works. 


Bur when one contrasts the reasons for the 
creation of a Department of Public Works 
and a Department of Agriculture he can- 
not but feel amazed that the latter should be 
the one first created. The Government spends 
tens of millions annually in public works, 
through officers scattered about in a lawless 
way--often a very absurd way—in each of the 
several departments. Much of this work is 
done at eross-purposes and duplicated, and all 
of it at great disadvantage from being a side 
issue of the several departments to which it is 
attached. Some grave injustices, like the rel- 
ative status of army and civil engineers on the 
public works, which are admitted by every one, 
but cannot be corrected as things now are, re- 
quire correction. In every way it is plainly 
most desirable to consolidate these great tech- 
nical sub-departments under a single harmon- 
ious management with mure or less of a com- 
mon staff ;yet all efforts have failed so far to 
induce Congress even to take interest enough 
to seriously consider the matter. There are 
not many voters whose votes hang on their ac- 
tion as to such a department, while it might 
seriously interfere with their log-rolling 
abuses of the public funds for the benefit of 
their “deestrict.”’ 

The new Department of Agriculture will be 
a god-send to the comic papers, which will 
doubtless picture the bucolic Secretary in 
many amusing guises ; but what department of 
legitimate government business he will prop- 
erly represent it is difficult to see, while any- 
one can see whata power for good a well-or- 
ganized Department of Public Works would 
be and what very great governmental inter- 
ests it would have in charge. 

Flat-Topped Rails. 

The interesting paper by Mr. Don J. Wurtte- 
mMoRE, which we are now publishing, on the 
proper relation to each other of the forms of 
rails and wheels, propounds a somewhat 
novel theory which is quite certain to com- 
mand attention, and certainly ought to, since, 
as Mr. WHITTEMORE remarks, it bears on one of 
the most important and fundamental questions 
of railway practice now unsettled. 

Mr. Wurrremore’s theory, in brief, is that 
rails and wheels are being destroyed by the 
fact that the rails crown on top, so that the 
tread bearing is only on a point or narrow 
strip, with the result that the load is so con- 
centrated as to crush the metal of the rail and 
wear away the wheel-tread in a groove. He 
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proposes as a remedy that about 2 ins. of the 
tread of wheels shall be made truly cylindri- 
cal, and about 2 ins. of the top of rails dead 
flat, and thus obtain for both 2 ins. of hori- 
zontal bearing surface instead of at most 0.2 
in. as is now most common. 

On the question which has heretofore at- 
tracted more attention, and on which a com- 
mittee of the American Society of Civil Engi- 
neers has recently reported, the proper corner 
radius of rails and interior fillet radius of 
wheels, Mr. WHITTEMORE expresses substan- 
tial accordance with the preliminary conclu- 
sions of that Committee, viz., that the corner 
radius of wheels should be as sharp as is prac- 
tically convenient, and conversely, the fillet 
radius of wheels as large as is convenient, to 
the end that the rail and flange may be pre- 
vented from coming into contact as long and 
as completely as possible, rather than to 
make the two radii identical so as to promote 
and insure such bearing and rubbing contact. 
To this conclusion all engineers and practical 
railroad men seem to be coming, and it is in 
any case apart from our present subject to dis- 
cuss it. It requires a change in the Master 
Car Builders’ present standard wheel-tread to 
conform to it, however, since the M. C. B. 
standard was adopted with the express view 
of *‘conforming”’ to the corner radius of rails. 
Mr. Wuittemorr’s theory, if accepted, will re- 
quire a further change in that standard. 
Moreover, there are still many men whose 
opinion is entitled to great respect and con- 
sideration who are either not satisfied in mind 
as to the proper relation of rail and wheel sec- 
tions, or hold affirmatively that the two should 
correspond in corner radii, so that even the 
latter question cannot be accepted as settled: 
but as it is entirely different one from that 
of the form of the top of rails, we for the pre- 
sent assume the corner radii to be dissimilar, 
as required both by Mr. Wuirremore’s paper 
and the committee repor* referred to. 

In that comniittee report, the precise 
form which should be given to the top of 
the rail was considered only incidentally, 
and, as we happen to know, was not given 
any special] consideration by any of the mem- 
bers of that committee, prior to the appear- 
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facts, some of them quite new, which it has 
seemed to us proper to reproduce almost in 
full, and which we will now briefiy sum 
marize, 

The most interesting fact brought out is 
positive evidence from comparative whee! 
wear that the locomotive drivers cause vastly 
more wear than the more lightly loaded car 
wheels, thus confirming exactly the conclu- 
sions to which all engineers have come from 
a study of rail wear. The almost universal 
conclusion of those who have so studied the 
question has been that, although the loco- 
motive driving wheel base constitutes only 
from 5 to 20 per cent. of the weight of average 
trains, yet at least 50 per cent. and probably 
65 to 75 per cent. of the rail we — is caused by 
that wheel base, and only the 
mainder by the much larger weight of the 
ears. Itis in the uature of things impossibl: 
to Weterminue directly from rail observations 
how much of the wear is caused by locomo- 
tives and how much by the cars, since the 
two kinds of wear go on simultaneously; but 
by comparison of the wear of rails on grades, 
where the proportion of locomotive weight is 
great, with the wear on level divisions, where 
the proportion of locomotive weight is smal), 
and by other indirect methods of that nature, 
the fact is so well established as to be now 
generally admitted. 

There have been a number of German 
records of the comparative wear of locomotive 
tires and car-wheel tires which have helped to 
establish this theory, but the German condi- 
tions as respects loads and running gear are 
so different from our own, as to make such 
records of little value to us, except compara- 
tively. The general fact that there is a mate- 
rial contrast in the durability of locomotive 
and car-wheel treads has been known for a 
long time to many practical railroad men and 
engineers, and is one of the facts which have 
helped to establish the law of rail wear above 
alluded to. But it has been left to Mr. Wurr- 
TEMORE to be the first to make these impor 
tant records available in contrasted form, as 
he did in the part of his paper published last 
week, with the following highly significant 
contrast : 


Retative Luratility, Locomotive and Car Tires. 


r 





Drivers. 
Class of engine - - —} 
Railway. or car. Load per Tons duty per 
Diam. wheel, -in. wear. 
ins. tons. 
London, Brighton & South Coast Passenger engine 76 a4 60,300,000 
Chicago, Milwaukee & St. Paul Freight and passenger engine | 7.0 to 10.0 41,000,000 


Chicago, Burlington & Quincy.... 


Switch and freight 


{44to 11 Oto { 31,380,000* 


ta 14.8 + 20,674,000 

Chicago, Milwaukee & St. Paul ........ Coach tires | 2 2.75 164,757,428 
a oe + : “paper wheels 33 " 149,130,000 

os os se he ee 2 “ 177544. 28R 


*4in, tires, + 3-in. tires. 


For formule for computing tons duty. see middle of last column of page 117 of our last issue. 


ance of their report, since they felt that they 
had enough to do in considering the much 
more debated question of the form of the 
corner. Such reference as there was to it 
was to this effect, and almost in these words: 
that as it was not clear that additional 
bearing surface was an advantage, even for 
the tread, where there was no question of 
rubbing friction from a longer contact line, 
it was still more doubtful whether gain could 
arise from longer bearing contact down the 
side ef the rail, which necessarily carried 
with it a good deal of rubbing friction. 

Mr. WHITTEMORE controverts this position 
by asserting that additional bearing contact 
on top is an advantage, while admitting the 
objections to the other form of contact, and 
supports his position by a weighty array of 


In other words, the car tire reauires some- 
thing like 4 to 6 times as many revolutions 
to produce }-in. tread wear as a locomotive 
tire. The precise figures of the contrast 
might readily prove to be quite different if a 
greater body of facts were collected, but 
there is quite enough collected to fully es 
tablish the general fact. 

But the fact being established, what does it 
mean? Mr. Wuittremore claims that “the 
facts presented indicate pretty clearly that 
failure does not result so much from abrasion 
as from some other cause,” the ‘‘other cause’’ 
in his mind being plainly crushing or defor- 
mation of section, especially at the joints. 
Ifthe claim means that the vast majority of 
modern rails fail by such deformation, and 
not by wear, we are assuredly not disposed to 
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dispute it; but if it means that the facts show 
that the form of the rail has been the aggra- 
vating cause of the tendency to deform, or 
that anything else but abrasion proper is ne- 
cessary to explain allthe wear which actually 
oceurs, we fail to see where the indications to 
that effect come in. Not, we repeat, that we 
are opposing the theory or practical conclu- 
sion in favor of a flat-topped rail; on the con- 
trary, we are disposed to favor it, as a change 
which at the worst should prove harmless and 
might do much good, But before beginning 
a radical change of that kind, it is well to be 
sure that there are grounds for believing that 
it will be effective, in part at least, lest it fi- 
nally prove that we have been “barking up 
the wrong tree’ and that things go on with 
the flat-top rails much as before, while time 
and money are lost by the diversion of our at- 
tention to the wrong issue. This would be the 
result, we fear, of a sudden adoption of flat- 
top rails—not that it will do harm; not that it 
may not do good; but that it may not do 
enough good to be noticeable, because the flat 
top is not the primary cause of rail failure. 


In the first place, the great increase of rail 
and wheel wear from increase of load, which 
Mr. WuitteMore s0 conclusively proves, does 
not in the leastimply that such wear proper 
{as distinguishe 1 from deformation) as occurs 
is due to anything else but abrasion, because 
the rate of abrasion itself increases very 
rapidly with pressure. One reason why it does 
go is evident from the fact that the coefficient 
of adhesion between rail and wheel increases 
so rapidly with pressure. The coefficient is 
the measure of the extent of interlocking of 
the fibres from which abrasion results; and, 
while we do not recall any experiments shuw- 
ing directly the difference in rate of abrasion 
from differing loads, yet the general fact that 
two rubbing pieces of metal if loaded with twice 
the load, will abrade much more than twice as 
fast is well established. It does not, therefore, 
in the least follow that such wear as occurs 
comes from direct crushing of the fibres, 
which would be aggravated by concentration 
of load, instead of from abrasion proper, which 
would be,in a measure, independent of the 
area of the surfaces in contact, since it would 
be increased by a greater number of fibres in 
contact as well as diminished by a smaller 
unit load. It is a fact beyond dispute that 
brake-shoe wear and friction is much greater 
after the worn or bearing surfaces have be- 
come large than when they are small. It is 
not apparent why the opposite should hold 
with wheel treads in any marked degree. 


Now, the negative evidence that crushing 
wear proper, as distinct from deformation, 
does not occur is pretty strong. In the first 
place, a wheel bears but for an instant of 
time in the same spot, affording much less 
chance of crushing the material (except for 
impact_effects) than when a heavily loaded 
wheel stands in the same spot for a long time. 
Under the latter conditions the most delicate 
tests will fail to show the slightest distortion 
of surface, as we know from individual tests 
on new rails with heavy locomotives. Aftera 
locomotive has stood still for several days on 
the same spot of new rails, the surface ought 
to have taken enough permanent set tu have 
a ray of light revealit bya difference in the 
glistening of the surface if the mere weight 
were destructive; but such is not the case. In 
rapid motion there is undoubtedly an increase 
in dead weight from oscillation and a decided 
impact effect due to imperfections of surface; 
but if this were the provoking cause of wear 
(i.e., loss of weight) is it not reasonable to 
suppose that wear would be much more spotty 
than it is, great for a few feet, little a few feet 
beyond, and greatly different on good and bad 
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track? Yet such is not the case, Such differ- 
ences occur, but not to a marked degree. On 
the other hand, we know that sliding of rail on 
wheel is always going on everywhere because 
of difference in diameter of wheels, non-paral- 
lelism of axles, lurching from side toside,ete. ; 
and since an even smaller amount of such 
sliding than we have reason to believe exists 
suffices to explain the observed wear, by con- 
trast with the excess of wear on curves which 
is all due to sliding friction; and since such 
sliding occurs in a manner consistent with the 
approximately uniform rate of rail-wear per 
rail, half-rail, and quarter-rail, why is it ra- 
tional to assume that direct crushing effects 
cause the wear in default of any experimental 
evidence of that fact? 

There remains, therefore, the question of 
how far deformation by crushing may be sup- 
posed to be aggravated bya curved rail-top 
with diminished tread’ bearing contact. Mr. 
WHITTEMORE gives an interesting table, pub- 
lished in this issue, showing the comparative 
safe loads on flat-top and curved-top rails with 
various radii of rail and wheel, stating that it 
is ‘‘ not given as a play upon figures, but as an 
educator of the judgment ’”’; but is it really a 
safe educator? We cannot see thatitis. It is 
founded confessedly upon a formula of Prof. 
Freperick GrasHor devised for use in propor- 
tioning bridge rollers. An extension of it tothe 
far different radii and conditions of rail on 
wheel is plainly a dangerous experiment and 
not necessarily conclusive, Mr. WuHrITrremMorEe 
himself objects to a similar extension of an 
analogous formula, made by the committee 
above mentioned in their report, where it is 
stated that ‘‘in good practice it is considered 
entirely safe to load steel rollers rolling on 
steel up to an equivalent of 10,000 Ibs. per lin. 
in. for 33-in. wheels,” implying that this is not 
true: yet, as it happens, this was computed di- 
rectly from Mr. WxittemMore’s own formula 
at the foot of the table of ‘* Average Crushing 
Load for Metals,”’ on page 438 of 'Trautwine’s 
Pocket Book. 


Now, does not the table of ‘‘Allowable Pres- 
sures,’ which appears elsewhere, prove too 
much? According to it the allowable pres- 
sures are, for an elastic limit of 40,000 Ibs. : 


60-in. wheel. 33-in. wheel, 
Flat top rail.... 21,519 15.959 
12-in, rad, top athe 6.489 4.812 
Se as 7.947 5,804 
In other words, the flat top will carry 
about 34 times as much load safely as the 
curved top with a 12-in. radius. If we inter- 
pret this as meaning that the flat top is 3} 
times as safe asthe curved top against crush- 
ing under a given load, this may not strike 
us as unreasonable, but rather as highly prob- 
able; but supposing we put it the other way, 
and say: ‘If this is so,we can load our flat-top 
rail with 3} times the present load without 
any worse results than now occur with the 
round-top rails,’’ and, after reinforeing our 
rail and tie support, as we undoubtedly could 
(by the admirable tie-plates and otherwise) 
so as to give equal resistance in that respect, 
and, after flattening off our objectionable top, 
we should proceed to load our rails. which 
now carry 8 tons per wheel, or say 4 or 5 
tons without injury, with 13 to 17 tons per 
wheel! Our fibre strains. if Prof. Grasnor is 
to be believed, would be no more intense than 
before, when no harm wasresulting; but does 
any one believe that harm would not very 
quickly result under these new conditions? 
We are satisfied that no one will claim it, and 
why this comparison is not a perfectly fair 
one we fail to perceive, 
Assuming, however, that.it is not, let us see 
what the real difference is between a flat-top 
and curved-top rail. Assuming a 2} in. rail 
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head and 12-in. radius, the difference is a film 
of metal about 0.035156-in. high in the cen. 
ter, and of as nearly as may be 0.079101 sq. 
in. area. Now it is perfectly true that large 
aches from little toe-corns grow, and it is cer. 
tainly possible that the addition or subtraction 
of this little mass of metal has an immense 
effect on the life of the rail. We apprehend 
that the addition or subtraction of a not much 
larger amount of metal from the rail corner 
does have such injurious effect; but that is be. 
cause the rail tends constantly to the form 
which we do not want at the corner, and the 
addition of this metal delays the precess. In 
the case of the top crown, whether we use it 
or not, the rail tends constantly to wear flat, 
because the highest point of the rails takes the 
most wear, and in process of time they do in 
fact wear nearly flat. Is it then likely that 
all our manifold woes with rails, or any large 
part of them, are in fact flowing from the 
slight delay to this process from the little 
crowning now used in rail sections? We find 
we must pause for a reply, at least for a week, 
since not only is our space exceeded, but we 
are running ahead of the so far published 
part of Mr. WHITTEMoRE’s paper, which we 
will complete next week. 


The Pacific Railway in 1849. 


The Pacitic railway problem, as given in 
Mr. Wuirtney’s pamphlet of 1849, and else- 
where presented at greater length, shows in 
some of its features a boldness of conception 
and a foretelling of what are now facts that is 
remarkable. His proposed method of build- 
ing the road might be open to objection now 
but at that date the capital required was too 
great to be raised from private sources on the 
mere issue of stock and bonds; and his fear 
that Government control would result in 
sectional jealousy and conflict was well 
founded, as proven by subsequent events. 
His proposition to make it a National road, 
merely self-supporting and no more, belonged 
to the day when the idea was seriously enter- 
tained of giving each farmer along the line of 
the State railway of Pennsylvania the right to 
haul his own cars, by his own horses, on the 
common State railway. His plan was really 
inadvance of his day, and was probably the 
best that could then be formulated with any 
prospect of immediate success. His rail 
section of 64 lbs. to the yard’ was also far 
ahead of the practice of 1849, and in fact that 
of nearly 20 years later. 

His proposed trunk lines, intended to con- 
nect the principal centers of commerce as 
they existed in 1849, may be compared with 
the systems of 1889, about as follows: ‘I'he 
north and south line, connecting Mobile with 
his point of crossing of the Mississippi river 
at Prairie-du-Chien, is to-day represented by 
the Mobile & Ohio, as far as Cairo, and above 
that by the Illinois Central, though the 
Chicago that was unknown as a railway 
center in 1849, has since become the point of 
attraction for this and many other systems. 
The Vicksburg, Montgomery, Macon line is 
built upon; and, in fact, nearly every line 
stown on this map is to-day oceupied by 4 
main railway route. In the north, our map 
lays down the main system of the New York 
Central, Pennsylvania Central, Baltimore & 
Ohio, etc.; omitting the line down the 
Hudson river in the first, because it was a 
bold man who would at that date suggest 
railway competition with river navigation. 
The older systems of the Eastern and Middle 
States were, of course, planned on paper in 
1849, and the appesrance here is not re- 
markable. 

It is across the great plains of the West that 
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our pioneer promoter had the greatest lati- 
tude of location; and it speaks well for his 
close study of the meagre data then accessi- 
ble to notice how closely he has fallen upon 
the routes of later careful surveys, As else- 
where remarked, his line from the South Pass 
to San Francisco only differs from the present 
route of travel in passing to the south of the 
Great Salt Lake, instead of to the north of it; 
and it is even now a question whether his was 
not the best natural route. Frem the Pass 
east, he follows the present route a certain 
distance down the Platte river, but leaves it 
to reach Leavenworth and the route to St. 
Louis, instead of going on down the river to 
the Omaha of a later day. The direct line 
from Prairie-du-Chien to the South Pass is 
as yet only built in part; though about half 
of itis laid down from the east. From the 
Pass to Puget’s Sound the actual Union Pacific 
follows closer to the Columbia river than Mr. 
Wuitnry projected it; but it is there. The 
air-line road from Prairie-du-Chien towards 
Vancouver may be taken as the Northern Pa- 
cific; but it is actually located about as much 
above the 45th parallel as it is here shown be- 
low it. The Southern Pacific road follows the 
lines of our map very nearly from the coast to 
E! Paso, and from that point to Las Vegas, the 
Atchison, Topeka & Santa Fé follows‘one of the 
map routes pointing towards Independence, 
and the Atlantic & Pacitic, as surveyed, covers 
practically the other to Memphis. 

It ia very true that it may be said that Mr. 
Wuitney had only to take such points of com- 
mercial importance as then were in existence 
and connect them on paper by guessing at a 
line. But that his guess should have been 
generally so close to the routes of travel as 
now operated is none the less interesting, 


Additions to the Vanderbilt System, 





Although the most famous financiers of the 
VANDERBILT family have passed away, the in- 
fluence of the name VANDERBILT in railway 
and financial circles is greater now than ever 
before. The VANDERBILTS are no more engaged, 
itis true, in brilliant speculations or audacious 
deals, and they are a distinctly conservative 
force in financial circles; but the power of 
their enormous wealth is such that they have 
no need whatever to scheme with any great 
adroitness to accomplish their ends, and they 
can practically have their own way in any deal 
which they choose to undertake. 

We chronicled last week the achievement of 
the VANDERBILTs in obtaining control of the 
South Pennsylvania Railroad enterprise, thus 
removing an ever present danger to the peace 
of the trunk-line association, while at the same 
time they gain new power over their chief 
competitor, the Pennsylvania, to induce it to 
keep the peace. It is this week announced 
that VANDERBILT brokers have quietly secured 
a large part of the stock of the Cincinnati, In- 
dianapolis, St. Louis & Chicago Railroad, 
commonly known as the “ Big Four.’’ 

The nature of this deal may be most clearly 
understood by reference to our map and edi- 
torial on “The Railway Systems East of Chi- 
cago,”’ in ENGIngERING News of Nov. 10, 1888. 
As stated there, the “Big Four” road has 
recently acquired new importance through a 
trafficcontract made with the Chesapeake & 
Ohio. Through this, and the completion ef the 
Maysville & Big Sandy Railroad and a new 
bridge across the Ohio river at Cincinnati, 
the “ Big Four” becomes a linkin a new trunk 
line between Chicago and the sea-board, only 
43 miles in length, The eapital stock of the Cin- 
cinnati, Indianapolis, St. Louis & Chicago Co. 
is but $10,000,000, and as the stock has been 
quoted at about 89 for some time, it has been 
a0 very difficult matter for the VaNpERBILTs to 
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secure a good share of the stock at no great 
outlay. Whether they have as yet secured a 
controlling interest is not positively known, 
but it is practically certain that in future the 
road will be operated in close harmony with 


: other roads of the VANDERBILT system, and es- 


pecially with the Cleveland, Columbus, Cin- 
cinnati & Indianapolis, or ** Bee Line” sys- 
tem, which meets the ** Big Four” at Cincin- 
nati and at Indianapolis. 

The general effect of the deal will certainly 
be to ensure still more the maintenance of 
harmopy among the trunk lines. It is true, 
indeed, that the new Chesapeake & Ohio trunk 
line was to be controlled by conservative men, 
who were hardly likely to commit the folly of 
starting a serious war of rates to signalize the 
opening of their new road ; and the location of 
the line is such that, as a competitor to the es- 
tablished lines, it could notin any event do 
very great damage. Still, its influence to stir 
up strife among the members of the Trunk 
Line Association might possibly have been 
considerable. With the VANDERBILTs in con- 
trol of the Jink from Cincinnati to Chicago, 
however, the new trunk line is no more likely 
to cut rates vetween Chicago and the sea- 
board than is the New York Central, although 
it will be quite likely to secure its share of the 
traffic which naturally seeks the southern 
routes—a traffic, by the way, which is likely to 
have a rapid and considerable increase. 

From all appearances, too, the holders of 
large interests in the Chesapeake & Ohio and 
the “Big Four,’’who have not disposed of their 
interests to the VANDERBILTs, are not dis- 
pleased at the new alliance, and it is quite pro- 
bable that the whole Chesapeake & Ohio sys 
tem, from Chicago to Newport News, may yet 
be as closely connected with the VANDERBILT 
system as is the Michigan Central or the Lake 
Shore. 

The benefits which lines of the VANDERBILT 
system will gain by the new deal are quite ob- 
vious. ‘The Cleveland, Columbus, Cincinnati & 
Indianapolis will secure a direct outlet from 
the Ohio river to Chicago; and what is much 
more important, will receive traffic from the 
‘‘Big Four’’ lines, for carriage east and west, 
which until now it has had toshare with the 
lines of the Pennsylvania system. On the 
strength of this benefit, “CC. C.C. & I’ stock 
has had quite a boom. 

‘here are rumors afloat that this new ad- 
dition to the VANDERBILT system is soon to be 
followed by another one not less important. 
The Central Missouri Railroad Co. was char- 
tered in 1885, and for many months its pro- 
jectors endeavored to secure capital for their 
enterprise. Ten miles of the road were com- 
pleted in 1887, but up to arecent date there 
has always been an evident lack of the funds 
necessary to push the enterprise to comple- 
tion. The proposed road is to extend from 
Alton, Ill., and St. Louis, Mo., tu Kansas City, 
with bridges across the Mississippi at Alton 
and across the Missouri at St. Charles. Last 
year the name of the road was changed to 
the Cleveland, St. Louis & Kansas City. Mr. 
Tuos. C. CLARKE of this city was elected pres- 
ident of the company toward the close of the 
year; and of late, work has been pushed on 
the grading and on the preparations for the 
construction of the great bridges in a way 
which seems to indicate that ample capital 
is now backing the enterprise. 

The Indianapelis & St. Louis division of the 
Vanderbilt system runs within a few miles of 
Alton, and could make connection with the 
new bridge very readily. The proposed route 
ofthe road may be seen by reference to our 
map of the Southwestern States, published 
March 3, 1888. 

It seems unlikely that an enterprise of this 
magnitude, which is certain to encounter the 
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powerful opposition of the GovuLp system at 
every stage, would be undertaken by capital- 
ists if it were without the backing of existing 
roads; and certainly if it is to be built to ex- 
tend any system, no one seems so likely to 
be at its back as the VaNDERBILTs. On the 
other hand must be set the fact that none of 
the trunk lines have shown a disposition to 
extend west of the Mississippi, that to do so 
just now would be apt to break the harmony 
among the trunk lines and among the West- 
ern systems as well, and that the VANDERBILTS 
have every reason to avoid this result. 

Such are the facts and such the rumors in 
regard to this enterprise. We give our read- 
ers both, that they may judge for themselves 
as to the actual truth. 

[tis altogether likely, in any event, that the 
real backers of the Cleveland, St. Louis & 
Kansas City may not be known until the road 
is completed and in operation; and thatif 
the VANDERBILTs are interested in it, they may 
keep their interest so subordinate as not to 
arouse the jealousy of the Pennsylvania man- 
agers, and induce an extension of that system 
to Kansas City. 


A New ELEctTRIC-SWItcH DEVICE.—A new switch- 
ing device was tested lately in Chicago, according 
to a Western exchange. It is an electrical appliance 
operated from an ordinary switching tower. The 
switches are all moved by one lever, which has an 
interlocking attachment adjusted by a dial move- 
ment operated by electricity. The interlocking at- 
tachment of the lever catches a corresponding at- 
tachment on a wire which moves the signals. The 
machinery is simple, and the only obstacle to its 
easy operation is the rusting of the connecting wire 
In the shed where the interlocking machinery is 
placed {s an aununciator, also worked by electricity. 
There is an adjustable rail connecting witha broken 
electric circuit about 100 yds. from the outer signal 
at the crossing. When the engine comes on this 
rail the circuit is closed, the bell rings, and a card 
announcing the train, road, and direction of the 
train is turned on the annunciator. The operator 
at the lever then moves his machine to give the 
requisite signals. If no movement is made, the dan- 
ger signal stands. Ifa false move is made at the 
outer signal, there is a chance to correct it at the 
home signal. The operation of the lever is so simple 
that the movement is easily made. In making the 
change, the lever has first to be moved to the danger 
signal, which is a further precaution. In connec- 
tion with the bome danger signal it is proposed to 
operate a derailing switch, worked by the same ma- 
chinery as the signal. This is a wedge-shaped 
switch rail with heavy flange and about 8 ft. in 
length. No train could possibly pass over it. It 
would lead to certain ditching when ditching is 
necessary. The device is the property of the Le 
Grand Switch & Signal Company, HoRAcE Scott, 
President. Col. LE. GRAND is the inventor. 


PERSONAL. 





Mr. JOHN A. COLEMAN has been appointed Com- 
missioner of Public Works, Providence, R. I. 


Mr. C. M. DAvisof Poughkeepsie, N. Y., has been 
appointed Superintendent of the Yonkers Street Ry, Co. 

Mr. THos. DEWITT CUYLER has been appointed 
Vice-President of the Cleveland & Marietta Ry. Co. 

Mr. L. A. MACKEY, President of the Bald Eagle 
Valley Ry. Co., died at Lock Haven, Pa., Feb. 8. 

Mr. Cus. H. Jones, Jr., has heen appointed Gen- ; 
eral Manager of the Suffolk & Carolina Ry. Co., with 
headquarters at Suffolk, Va. 

Mr. Geo. H. BouGHMAN has been apoointed City 
Engineer of Wilmington, Del., succeeding Mr, F. H. Ron- 
INSON. 

Mr. I. C. Downes has been appointed Superin- 
tendent of Water-Works at Lewiston, Me., for the unex- 
pired portion of the term of the late Capt, L. C. Pecx. 

Mr. GEORGE S. HUBBELL, C. E., has been ap- 
pointed Sanitary Engineer to the Board of Health, 
Buffaio, N. Y., vice Mr. Wa. B. Gesren resigned, 

Mr. A. Evans of Cincinnati, O., has been ap- 
pointed engineer of the Dayton and Michigan Division of 
the Cincinnati, Hamilton & Dayton, vice Dayip E, Has. 
LIN resigned. 
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Mr. G. B. VAN VorstT, inspector of locomotives on 
the New York Central, died at Schenectady, N. Y., on 
February 5. He had been connected with the motive 
power department of the road for several years, 


As we go to press, news reaches us of the sudden 
death of Mr. F, 8. PHrcerick, of Brookline, Mass., while 
on the train between Boston and Brookline. We re- 
serve more extended notice of Mr. PHILBRICK’S life and 
work to a later issue. 


Mr. CorNELIUS.H. DELAMATER, the head of the 
Delamater, Iron Works, in New York, died in this city 
February 7, at the age of 68. The works were founded in 
1845 and during the war he did a great deal of work for 
the Government, especially on Capt, JoHN ERICS80N’s 
celebrated monitors, Mr. DELAMATER had always beena 
most intimate associate of ERIcssoN, whose inventions, 
in nearly every instance, were put into his hands for con- 
struction. After the war he'retired from active manage- 
ment, leaving the affairs of his iron works in the charge 
of two assistants. A life of quiet did not suit him, how- 
ever, andin a year he again took the management into 
his own hands. 


Mr. D. H. NEALE, late Mechanical Editor of the 
Railroad Gazette, met with some opposition in his date 
appointment, us one of the two traveling railway in- 
spectors of New South Wales. The opposing element 
contended that these positions should have been filled by 
promotion within the service, But Sir HENRY PARKES 


logically argued that as the new o der of things was in- 
stituted, more than anything else with the purpose of 
infusing new blood in the railway department, this end 
would not have been secured by promotion, 
pointment consequently bolds good. 
em 


CORRESPONDENCE. 


The ap- 


Law for Country Roads. 


ALBANY, N, Y., Feb. 12, 1889. 
To THE Eprrok OF ENGINEERING NEWS: 

In recent numbers of your journal you refer to im- 
provements in roads in the country. This State cer- 
tainly needs improved roads and engineering skill and 
supervision in their construction, There is nowa bil; 
pending in the Legislature modifying to some very slight 
extent the present law, but it does not appear to be 
radically changed from the old Jaw. If a proper bill was 
presented, it may be passed and the roads, as well as the 
engineering profession benefited thereby. If you can 
suggest a proper bill or refer to the status of other 
States that appear to be satisfactory, I think something 
may be done to help the roads of this State. 

Very truly yours, H. A. 


(We are not just now in a position to furnishTour 
correspondent with the desired information in the 
short time on hand. But in the interest of our 
roads generally, we would be pleased to hear from 
any of our readers who have suggestions to make 
tending to improve existing conditions.—ED. ENG. 
NEWs.] 


A Syphon Problem, 
SAYRE, Pa., Jan, 30, 1889. 
To THE EDITOR OF ENGINEERING NEWS: 

An attempt is now being made to drain a swamp near 
here by asyphon; but the results are not very satisfac- 
tory as a continuous flow cannot be obtained. The con- 
ditions are as follows: The area is 100 acres, with deepest 
water in the center; the summit to be crossed is 16% ft. 
above the surface of water and 444 ft. from a well sunk 
in the margin of the swamp, and to this well a system 
of converging ditches is led. 

The plan tried is as follows: A 4-in. cast-iron pipe leads 
from the well with at least 1 ft. of water above the 
mouth of the pipe. The pipe is laid carefully with hemp 
and lead joints, The gradients, beginning at the well, 
are—a rise of 2 ins. per ft. for 94°ft.; a rise of .005 for 
3500 ft. to the summit; then the pipe descends with the 
latter gradient for 1,500 ft.; then falls .004 for 700 ft.; 
from thence to the outlet, 200 ft., the fall by various 
sxradients is 6,4 ft. 

It will be seen that the total fallin the 2,400 ft. from the 
summit is 25 ft., making the outlet about 9 ft. below the 
inlet to the syphon. The pipe discharges into the air, 
‘but there is a trap a few feet from the outlet which pre- 
vents the air from passing up the pipe. There are two 
90° bends in the main, which is otherwise straight. 

At present the pipe has to be primed twice a day, from 
a hydrantat the summit, with a pressure of about 65 Ibs. 
During the priming, air rushes out at the relief pipe 
with considerable force. After being primed, the pipe 
runs a full stream for atime ; but this gradually weakens 
until in about 12 hours the flow ceases. An air chamber 
has been lately placed at the summit, connectei at top 
and bottom with the syphon pipe. This chamber was 
connected with the town supply, and sufficient water al- 
lowed to flow into the chamber to cause a slight but con- 
tinued overtiow from an opening in the top of the cham- 
ber. But this and other expedients have failed, though 
recommended by well-known hydraulic engineers. 
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The question is whether there is not sufficiert fall in 
the line to make this method a success ; or whether there 
issome fault in the method of operating which may be 
corrected, W. A. 8. 

{| While this problem is submitted to the hydraulic 
engineers among our readers, we should say that 
the fall is too smal! for that length of main and that 
the entrance to the syphon is too near the water 
surface. When the syphon starts with a full head, 
a considerable quantity of air is drawn in with it, 
a fact which is practically utilized on a more per- 
fect plan by Mr. HYATT in his water aerating device. 
This air, by gradually accumulating at the summit, 
checks the flow until sufficient air has gathered to 
stop it altogether. Notbeing acquainted with the 
local conditions, we cannot suggest amendment in 
these two features. Perhaps some of our readers can 
find a better solution to the problem.— Ep. ENG. 
News}. 


Safe Stresses in Bridges. 


ROCHESTER, N. Y., Jan. 27, 1889, 
To THE EpIToR OF ENGINEERING NEWS: 

Referring to page 34,in your issue of the 12th inst,, I 
may say that it was as much a surprise to me as it was to 
Mr. PEARL to find “a mathematical dodge” in my deduc- 
tion of the formula for unit stresses on page 330 of your 
Vol. 1). Experience, however, has given me such faith in 
the formula that I look with suspicion upon any formula 
differing very much from the straight line. The equilat- 
eral hyperbola used by many of our best engineers, and 
given by Mr. PEARL, is based upon the assumption that 
the allowable unit stress for live or variable load is con- 


m 
stant for all values of —. Now my experience leads me 


a ' 
to believe that this unit stress is a variable, that itis less 
in a counter than in a chord, is less in a chord of a short 
span than in a chord of a long one. In other words, in- 
stead of the equation: 


m M—m 


t u 
we should have 
M—m 


—_-_+-—_— 


™m 
uit+o— 
M 


By solving this equation and assuming that 
t=nu 
2n 
and c= 1 
3 


we derive the equation 


\ 2n m } 
t+ 14 —— 1 = 
} 3 M\ 
m 2n m\2 
n—{n—1})—-+ ——1 _— 
M 3 M 


The dotted linesin the diagram illustrate this curve 
for the two cases: u = 7,500, t = 15,000, u = 5,000, t = 15,000. 
The straight lines with which these curves so nearly co- 
incide are the well-known straight line, 


min. B 
azufl¢+ —— () 
mar. B 


and the straight line I proposed two years ago, 


min. B 
a=uf{ 1+-2 ——— (6) 
max. B 


respectively, andit goes without saying that no practical 
engineer would hesitate to use these instead of the 
curves. 

The full curved lines are the equilateral hyperbola 
forms for the’game limiting values. 

I regret that I have not the leisure to state as fully as 
1 could wish the reasons upon which equation 4 is based. 
The chief assumption, viz., that the allowable unit stress 


m 
for live or variable load varies for different values of — 


is, I believe, consistent with the experience of all engi- 
neers, so that it is not necessary to state my own reasons. 
A. D. OTTEWELL. 


The Oregon Pacific Cattle-Guard. 


CORVALLIS, Ore., Jan, 26, 1889, 


To THE EDITOR OF ENGINEERING NEWS: 

In your issue of Jan. 19, 1889, you spoke of the Oregon 
Pacific cattle-guard as merely a grill restiug on stringers. 
The plan shows ties used under the slats, preserving the 
regular road-bed system. The triangular slats are so 
lightly spiked upon the ties as to be no detriment in case 
of derailment. The aim in all the standard plans has 
been te carry the tie system unbroken across all cattle- 
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guards, open culverts, and other structures, rather than 
to cross such structures with the rail laid on stringers on} 
as is the custom on so many roads both East and West. 
The pit is also nearly 314 ft. deep below top of rail, and jx 
a more prominent feature in actual construction thy) 
appears in plan, 

In your issue of Jan. 19 you speak of the guard-rai|s a< 
not being far enough apart on open culverts. The stan. 
dard, common ties of the road are 8 ft. in length, A de. 
railed wheel that could not pass between the guard rajj< 
as shown, would be off the end of the ordinary tie, and jr 
was believed, would be sunk too lowin the fill and tu, 
badly demoralized to be benefited by bridge ties, ey.) 
of indefinite length. Possibly we are in error on this 
point, and present it, as we have the drawings, in ordey 
to benefit by criticism, Yours truly, 

ARCH, A, SCHENCK. 
Div. and Office Big, 


{Experience seems to show that wheels stick to 
the road-bed a long time, even when off the ties, es 
pecially in winter, when the ground is frozen. In 
any case, it is obviously preferable that the wreck, 
if it comes, should be on the solid road-bed and not 
ata small open culvert. The Chatsworth, IIl., dis 
aster, last year, showed what such small openings 
can do, and the extra expense of giving derailed 
wheels as much leeway on them as they have onthe 
road-bed, is very trifling.—Ep. Eng. NEWs.] 


Sewer Formule. 


Mempuis, Tenn., Feb. 5, 1889, 


To tHE EbIToR oF ENGINEERING NEWS :— 

It gives me pleasure to note, in y our issue of the 26 ult, 
how freely Mr, HERING admits the anticipation of his 
sewer formula; and were he not inclined to class mine us 
the last of the list, I would say no more. But in the ar- 
ticle to which I referred in my former communication, | 
say that the formula “has been used by myself and friends 
forseveral years.” In order to be more definice, I wi)! 
now say, since 1873. 

Very early in my practice I learned how unreliable 
was the CHEezy formula 

V=CVRS 
with ¢ asa constant. I believe that in 1871 there was no 
formula for velocity in use in this country in which . 
was a variable; though WEISBACH’S appeared to be such 
In this year the admirable report of Messrs. Darcy and 
Bazin (“Recherches Hydrauliques”) came into my hands. 
It was then five or six years old. This gave me 


__%9 
ae B 


A+- 

R 

By a very simple reduction this becomes 
mR 


c= wf ieee aes 

For a year or two I used this form of a coefficient. | 
cannot tell just when I first used the later form, but in 
an old note book (1872-3) I find that I used for cast-iron 
pipes under pressure, the following : 

Gesnlacnsahoe 
VD + 0.0624 L 

This is certainly the form under discussion, and 1s such 
a oneas might suggest itself to any one who was using 
the modified form of Darcy and Bazin. In fact, it can 
hardly be considered more than another modification of 
their formula. 

Recognizing fully, what I believe was first shown by 
these eminent engineers, that the nature of the channel 
affected the flow, I had already formed a goodly group of 
constants from recorded experiments; and for the form 

mR 
VR+n 

It might be well to add here that the above formula for 
cast-iron pipe was given to E. VAN Liew, ©. E., 
and (I believe) to E. L. DunBAR, ©. E., of Bay City, Mich.. 
as early as 1875. 

Unless Mr. HERING can show something prior to 1573, | 
can justly claim the form under discussion as mine; 
thceugh it was hardly of the “ new formule ” considered 
in my article of 1885, 

My formula is intended for grades greater than | in 
2,000, not less. The misprint or writing is too evident t 
have been commented on. e 

In conclusion, I will say that I am confident that the 
constants 176 and 0,65 will fit best the average condition 
of brick sewers. R. F. HARTFORD. 


C= 


Graphic Traverse Tables. 


BALTIMORE, Md., Feb. 4, 1889. 


To THE EDITOR OF ENGINEERING NEWS :— 

In your issue of Dee. 15, 1888, page 461, you describe 4 
graphic traverse table prepared by M. Loruyr of the 
engineer office of the Department of Public Works of 
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TO sane 


Yonkers, N. ¥. I beg to state that the above is nothing 
new: I have one that I made during the year 1879, and I 
had used one prior to that date. 

I first discovered and used it whilst engaged on the 
geographical surveys west of the 100th meridian, in 
charge of Capt. GEO M. WHEELER, U. 8. Engineer. 

Mine isa quadrant of a circle 2) ins. in diameter; this 
quadrant is, therefore, 10 ins, radius, this 10-ins, is divided 
into 200 parts. You can read off the sines, co-sines, versed 
sines, co-versed sines, and to a certain limit the tangents, 
co-tangents, secants, and co-secants to any degree or 
fraction of a degree. 

From your description a person would almost suppose 
that some parts Of it had been taken from mine. T can 
give all necessary proofs of the above facts, 

Very respectfully, 
CHARLES P. KAHLER, C. E. 
Aset, City Commissioner. 


(A person who should suppose so would be mak- 
ing a quite unnecessary, not to say unfair, supposi- 
tion, for the idea of a graphic traverse table is 
probably as old as graphics itself. We have our- 
selves known of the use of the idea in substance for 
many years, The novelty of Mr. LORINI’s device 
lies simply in its convenient form, and in saving the 
great trouble of construction.—ED. ENG. NEws.} 


Light and Heavy Rail Sections. 


Chicago, Milw, & St, P. Ry.; General Roadmaster’s Office, 
MILWAUKER, Feb. 2, 1889. 
To THE EDITOR OF ENGINEERING NEWS: 

A year and a half or two yearsago, there was published 
in ENGINEERING News a letter by me upon the merits of 
light and heavy rails,in which I made some criticisms 
upon the latter, and to which you took exception in 
some arguments which at the time seemed good and 
reasonable. 

From careful and studious observations upon rail-wear 
since that time, however, I have seen no reason to with- 
draw from the main grounds which I then took, but 
many reasons to confirm me in them; and as the subject 
of rail-wearis now being quite extensively discussed, I 
will take the opportunity to add to my previously 
expressed views, and to give what, from my experience 
and study of the subject, leads me to think may be in the 
direction of a remedy for the existing defects of our 
lately designed rails. 

The subject of rail-wear has been brought into promi- 
nence lately by what seems now to haye just come to 
light, but which has been well known to be a fact by 
practical track-men for four or five years past ; and that 
is, that the heavy rail sections which have recently 
been udopted on many roads have been failures, so far as 
wear is concerned, 

As to this fact the scientific press and the proceedings 
of engineers’ and roadmasters’ conventions have bcen un- 
accountably silent. Again and again we have seen it 
heralded that this and that railroad, in a laudabie and 
progressive spirit, were relaying their lightlrails with 
those of heavier section, and thus providing a more per- 
fect track. We never saw anything published of the sit- 
uation on those roads, six months ora year afterwards— 
how the trackmen discovered the ends of the big rails to 
be battering; how they tamped them the harder in a vain 
endeavor to stop the trouble; how the roadmasters com- 
plained to the superintendents that they wished they had 
back their old rails again; and how the superintendents 
hauled the roadmasters “over the coals” for not keeping 
up the track, and “tore their hair” with disappointment 
when they could not locate the blame. 

At the time I wrote the article previously referred to, 
the C. M, & Ste P. Ry., to provide better track for its new 
service of limited trains, was relaying one of its divisions 
of 140 miles with 67-lb. rail, and taking up 58-Ib. rail 
which was still in good condition after 7 or 8 years 
service. This new rail was made by an Eastern company 
which stands as high as any in the country, and which 
claims to have taken special care in the manufacture of 
it; its joints were fastened by angle-bars weighing 60 lbs. 
per pair, three times as heavy as those of the old rail, 
and it was laid by the best trackmen on the road; yet 
after the first winter there were 8 rails in condition to be 
removed from the track, and many more damaged. 

Now why wasthis? That is what is puzzling the rail- 
road managers, engineers, and roadmasters, and the roll- 
ing mill men, All have their theories, and I have had 
several; but one after another I have been forced to drop 
them under the pressure of contradictory facts, until | 
have been entirely at a loss for an explanation. 

I am convinced that this rail tronble is not caused by 
poor road-bed, for that has been yearly improving ; it is 
not from the use of weak joint fastenings, for these are 
far stronger than those in use ten years ago, and no form 
or strength of joint fastening will prevent a poor rail 
from battering; it is not from the use of poor ores, if we 
are to believe the assertions of the manufacturers, who 
claim that they now use ores equal, if not superior, to 
those used formerly. Chemical analysis fails to afford 
4 satisfactory explanation, and the excessive weight now 
brought on car wheels, although partly accountable, 
does not cover the whole ground, 


How about the form of rail section? There, I think, is 
the seat of the trouble. 

The present generally adopted section of heavy rail 
has a very large head and a light and delicate web and 
flange. Most of the weight of the heavy sections over 
that of the light ones is made up by adding metal to the 
tep of the head, under the erroneous impression of the 


’ designers that thereby so much more metal would be 


available for wear, while the web and flange are kept at 
the same weight as those of the light sections. Now 
there is no fault in this section so far as it may have a 
properly shaped head and a sufficiently strong web and 
flange; but the root of the evil lies in the fact that, hav- 
ing a thin web and flange in the rolling of these rails, the 
blooms must be brought to a very high heat in order that 
these parts may not cool off too much before the finish- 
ing pass; and thus the head receives its compression 
while still at a high heat, which its mass retains, and 
loses that refining which rolling at a lower heat produces. 
This is a point brought out in a recent paper by Mr, 
Rost, HUNT, giving a short history of steel-rail manufac- 
ture in this country, and I believe it is the correct ex- 
planation which we are looking for, as the history of the 
steel rail sections used on this railroad points unmistak- 
ably in that direction, : 

The first steel rails laid by the C, M. & St. P. Ry. were 
laid in 1868. They were of Cammel! Sheffield steel and of 
56 Ibs. per yd. weight, The head of the rail is 244 ins. wide 
and 1-in. thick, the web %-in. thick and the flange pro- 
portionally thick. In 1872 and 1873 the section, in both 
foreign and American steel, was nearly the same as 
above, the web being reduced to %-16-in, and the flange 
slightly thickened. From 1874 to 1879 the head was 
narrowed and thickened, but the web and flange re- 
mained the same as before. All of these sections are 4 ins. 
in height, and of clumsy appearance compared with those 
designed afterward, but they are all, unexceptionally, 
excellent wearing rails, 

In 188) our present standard #) Ibs. 4'4-in, section, and 
later our 67 lbs. 44-in. section, were adopted. The head 
was increased in size and the web and flange lengthened 
and reduced in thickness. Immediately our trouble with 
the rails wearing and crushing at the ends began. 

! have heretofore looked upon the dissimilarity in form 
of sections as merely an attending circumstance of, and 
not a reason for this trouble, which [ attributed to the 
new processes of manufacture which were introduced 
about that time,and to various other causes, but I now 
think we have the true cause right at hand, instead of in 
the remote places where we were searching for it. 

What, then, is the remedy? I say, go back to the ex- 
amples of the sections which we used prior to 1880, and 
adopt a section of whatever weight, with more equality 
of mass in the head, web, and flange, so that the whole 
section of rail may be finished at about the same heat, 
and that heat a low one. If the head of the rail be made 
as thin as 1s consistent with required strength, it will 
radiate its heat more rapidly and conduce to the above 
result. Such a rail will warp less on cooling and wil 
require fewer blows under the straightening press, which 
injures so many rails, and the heavier the rail the greater 
the injury. 

There is no question that, if heavy rails can be 
made to equal the wear of the old-time light ones, sec- 
tions up to 100 lbs. weight would soon be adopted; but 
with such discouraging failures staring them in the face, 
railroad managers are wisely disposed to move cautiously 
in the matter. Yours truly, 

Gro. B. WoopworTH, 
Supr. of Steel Rails, 


[We are disposed to attach very great weight to 
the view herein expressed. The evidence tending 
in that direction has been accumulating and is very 
strong. The metal itself, for the most part, is proven; 
but no metal, however good, makes a good rail if 
rolled too hot on its last passage through the rolls, 
and how can that be avoided when the shank and base 
are much thinner and cool so much more quickly ” 
That this view is spreading among rail men will 
appear from a collection of sections which we have 
now on hand and shall shortly publish, pending 
which we forbear further discussion.— Ep. ENG. 
NEws.} 


Notes, Queries and Answers. 


L. 8. LEVERSEDGE of Dallas, Texas, asks us for the ad- 
dress of parties manufacturing a good machine for 
making 3 by 2 ft. ditches in surface prairie land. We 
can only refer our correspondent to the Bucyrus and 
Marion Co’s., the Vuican [ron Works, and a number of 
other firms whose addresses will be found in our adver- 
tising pages. 


G. E.C., Tarrytown, N. Y. As the system of keeping 
level notes given is one not generally approved by engi- 
neers, and in our judgment not one to be commended 
or taught, we cannot publish the communication. See 
Henck's Fieldbook for the better and more generally 
used system, - 


Cc. C, of Newburg, N. Y.. asks for best published data 
on systems of emptying cesspools at small cost, that 
would answer the needs of a suburb awaiting the build- 
ing of a trunk-sewer, We would be indebted to any ot 
our readers referring to latest practice in this direction 


BOOK REVIEWS. 


Report of the Commissioner of Education for 
the year 1886-87, Washington, D.C.,Pub. Doc. pp.1170 


This magnificent publication is calculated to give every 
intelligent mana keen sense of the great amount of val- 
uable work which is done in our governmental offices. 
It has certain obvious and irritating defect mmon to 
Public Documents and due to careless editing and utter in- 
difference to the value of space, but it isa treasury of in 
formation on the subject of education in the United 
States and abroad, which every one interested in it must 
receive with great satisfaction as an emphatic evidence 
that our much-abused governmental offices do much good 
work, 

A briet statement of the contents of the volume by 
chapters shows how broad is its scope. They are in sux 
cession: Work of the office: State common school sys 
tems; Digest of State school reports; Discussions of Ed 
ucational questions by State superintendents, ete.; City; 
School systems; Training of teachers; Kindergartens: 
Secondary instruction ; Superior instruction (for women: 
universities; scientific schcols); Professional instruction : 
Manual and industrial training; Education of special 
classes (blind, deaf, ete.); Gifts and bequests to Education ; 
List of notable benefactors; Educational associations 
and conventions; Libraries in the United States; Educa 
tional periodicals; Education in foreign countries + 
Papers on Educational subjects 

All these subjects are very fully treated, not always 
exhaustively, and we may be sure not always wisely 
but with an immense agglomeration of facts on almost 
every head which admits of statistical analysis. Thus, in 
the chapter on noteworthy gifts and bequests, which 
includes only gifts of $500 or more, during the single year 
1886-7 there is record of 200 gifts, 25 being of 350,000 or 
over, 72 between $5,000 and $49,000, and 112 less than $5,000. 
The highest gifts were: $800,000 by JonN Brewster to 
Brewster Free Academy, of Wolfborough, N. H.; $690,000 
by E, Price GREENLIEF to Harvard library ; and $506,000 
by Jacos P, Jones to Haverford College, Pa. Ten gifts 
were of $100,000 or over The aggregate is not given 
(one of the frequent*omissions from such publications), 
but from a hasty summary it amounts to over $5,000,000, 
which has been already largely exceeded this year, and 

which may be stated with confidence to be far below the 

present average yearly aggregate of such tontributions 

As the principal of these sums is usuaily made a perma- 
nent investment, and largely invested in real property, 

whose value increases rapidly, the rate at which such 

educational funds are increasing is something quite with- 
out precedent in the history of the world, and it is well 
that the facts should be thus annually collected ; albeit 
the listis probably far from exhaustive, and moreover 
includes nothing but gifts to institutions of icarning. 

Itis not generally known how much more is given by 

individuals to such purposes in this country than any 

where else in the world. 

There were in the United States 11,818 regular and 508 
honorary degrees conferred in the year 1886-7, Of these 
there were 4,241 in letters; 1,616 in science; 405 in philoso- 
phy; 11 in art; 657 in theology; 3,957 in medicine: and 931 
inlaw. Nearly half the honorary degrees were in theol- 
ogy, only 16 in science, 2 in philosophy, and none in med- 
icine. 

The total number of and attendance at colleges and 
scientific schools has changed in ten years as follows: 


1875-6 1885-6 
No, of colleges only..... ........--- 300 300 
“ “ students attending... 26245 R315 
“ “ colleges and scientific schools 370 31 
“ “ students... 211 41,161 
Population per college student ..... 1,713 1.400 
” * eollege and sci. sch. 
Steen: ssec esc 4 ‘ 1395 1 368 


The decrease in number of colleges is only apparent and 
due to a larger number not reporting; but the genera! 
fact that our growth is chiefly in the strength of colleges, 
and very little in number of them, is encouraging. 

The population per student in both colleges and scien 
tific schools in the different sections was remarkably uni- 
form, standing as follows: 


Population per student Colleges only Col, and Sci. eh 


1885-6 1885-6 1875-4 1RR5-6 

North Atlantic. . 1390 1,281 1,076 945 
South Atlantic... 2,080 2.356 1,691 1,788 
South Central...... 2475 2,585 2,077 2,ax 
North Central........ L701 1,615 1,465 1,421 
fe ; 1,280 1,726 1043 = (1408 
Tote) U. &...5..:. 1713 1,690 1395) (1s 


Considering how many students from other sections at- 
tend the North Atlantic schools, this indicates a nearly 
equal proportion of students receiving the higher educa- 
tion in all sections, at least among the white populations. 
The existence of a large colored population in the South. 
ern States is to be remembered. 

The statistics of scientific schools are as follows, omit~ 
ting all preparatory departments: 
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Endowed with Notso 
U. 8. Seienti Gov.land grants endowed 
No. of schools é 33 a 
“ “ instructors 539 3a2 
°° @buGents... ... +++. 4,314 8,062 
“ “graduates .... . 456 
volumes in library 213,449 
Value of buildings, etc. $6,707,799 
” * productive funds 10,169,308 
* income from do. 563,204 

aoe en * ” State 397 838 

. si “ tuition fees 200,138 
Total income ... ........ 2,207 516 
Benefactionsin year...... . 802,800 

In contrast with this, the “ colleges of the Liberal Arts” 

-whatever that antiquated phrase may really mean— 
have an endowment in buildings and productive funds of 
Over $90,000,000 for 43,474 students ; the theological schools 
have nearly $18,000,000 for 6,306 students ; the law schools 
jess than $1,000,000 (of separate buildings and funds) for 
3,185 students; and the medical schools about $5,000,000 
for 16,366 students, Science is visibly coming to the front. 

Of colleges and seminaries for the higher education of 
women, there are 159 with 20,772 students. 

The statistics of libraries are very full, covering in all 
1,779 libraries with 14,012,370 volumes, against 3,647 li- 
braries with 12,276,964 volumes in 1875-6, a very small 
apparent increase concealing a very large real one- 
The difference is due to the fact that all college and 
school libraries and all libraries of less than 1,000 volumes 
are now omitted. The Commissioner contents himself 
with remarking: “ It is obvious, therefore, that the lists 
presented in this chapter cannot be compared with those 
heretofore publisbed by this Bureau,” with that fre- 
quent obliviousness of public officials to the fact that even 
a few hours’ faithful work by asingle man would make 
such superficially discordant record readily comparable, 
It is irritating to see such valuable records thus care- 
leasly treated; but after all,the facts are there for those 
who choose to dig them out. We cannot attempt it, but 
we infer that the real growth of libraries in this period 
has been about 100 per cent. 

An unusually full and complete index to previous pub- 
lications of the Bureau covering 78 pages, and an index 
to the volume covering 62 pages, closes the volume, which 
is so good as to make one wish it were a little better, but 
to make him very thankful for what it is. 


PUBLICATIONS RECEIVED. 


-~~Proceedings of the 22d Annual Convention of the Master 
Car-Builders’ Association, held at Alexandria Bay, N. Y., 
June 12, 13, 14, 1888, Printed for M. C, B. Association. 
Pamphlet, pp. 222, 5 folding plates, $1.00. 

The proceedings at the convention of this most useful 
association, we have previously summarized, The re- 
port isin the usual form, and full of information. No 
one interested in its subject matter should be without it. 


—The Comparative Danger to Life of the Alternating and 
Continuous Electrical Ourrents. By HAROLD P. Brown, 
Elec. Engr. 201 West 54th St., New York. pp. 61. 

The nature and conclusions of this pamphlet are fairly 
expressed by the following type-written challenge which 
appears on the back cover: 

“I therefore challenge Mr. WESTINGHOUSE to meet me 
in the presence of competent electrical experts and take 
through his body the alternating current, while I take 
through minea continuous current. The alternating cur- 
rent must have not less than 300 alternations per second (as 
recommended by the Medico-Legal Society), We will 
begin with 100 volts, and will gradually increase the pres- 
sure 50 volts ata time, I leading with each increase, each 
contact to be made for five seconds, until either one or 
the other has cried enough, and publicly admits his error. 
I will warn Mr. Westinghouse, however, that 160 volts 
alternating current for five seconds has proved fatal in 
my experiments, and that several men have been killed 
by the low tension Jabiochkoff alternating current.” 

We cannot attempt to summarize the pamphlet, but 
Mr. Brown seems to us to make out a pretty strong 
prima facie case. The keenest impression of the disinter- 
ested reader is likely to be that it is not altogether 
healthy to monkey with either buzz-saw, and that there 
is a very unnecessary and improper amount of high-ten- 
sion current wires strung through our streets. 


“ 


—Combustion in Locomotive Fire Boxes. By ANGUS SIN- 
CLAIR. New York; National Car & Locomotive Builder. 
Small pamphlet. pp, 21. 25 cts, 

A meritorious little pamphlet addressed primarily to 
locomotive firemen, and explaining in simple terms the 
whole theory of combustion. It is well calculated to do 
good among the class to which it is especially addressed, 
and may be read with profit by any one. 


—The Stevens Indicator: January, 1889.—Published at 
the Stevens Institute of Technology, Hoboken, N. J. 

This number contains the following papers: “Hy- 
draulic Forging Machines,” Prof. Coteman SELLERS: 
“Railways and Locomotives in England,” Rost. G 
Smite; “Corrugated Boiler Furnaces,” A. P. Travut- 
WEIN; “Water Consumption of Engines,” Prof. J, E 
Denton; “Amateur Photography,” F. N. Connetr; 
“Steam Consumption of Non-Condensing Engines,” 
“Water Gas as a Steam Boiler Fuel,” Prof. D.S. Jaconus: 
“The Geyer-Bristol Electric Meter,” Prof. Wm. E. 
Geyer; “The Future Water Supply of Northern New 
Jersey,” Wu. Kent. 
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—Tables of Moments of Inertia and Squares of Radii of 
Gyration; supplemented by others on the Ultimate 
and Safe Strength of Wrought-Iron Columns. By 
Frank C. Osporng, C. E., M. Am. Soc. C. E., Member 
of the firm of G. W. G. Ferris &Co., etc. Second Edi- 
tion, 1889, Engineering News Pub. Co., Publishers. 
Price, $2.00. 

In previously noticing this book, we have already 
pointed out its many features of usefulness to engi- 
neers and draughtsmen engaged in designing structural 
works in iron orstee!. In this edition 12 new tables of 
moments of inertia and squares of radii of gyration 
have been added, and other tables have been extended 
until the total number of sections has been increased 
from about 300 to 1,900. Other matter has been added 
of value to the user, and the work now stands as a most 
valuable adjunct to every draughtsman’s table and en- 
gineer’s library. No other work contains anything like 
the same coilection of built sections of forms in pres- 
ent general use. All of these are “open sections,” as 
now required in the majority of +pecifications. 

—Journal of the Franklin Institute. February, 1889.— 
Published by the Franklin Institute, Philadelphia, Pa. 

This number contains the tollowing papers: “The 
Nicaragua Canal,” by Commander A, C. Taytor, U.S.N.; 
“Spirally Welded Steel Tubes,” by J. C. BayLes; “Some 
American Contributions to Meteorology,” by Prof. WM. 
M. Davis. 


—The Growth of Industrial Art.—Arranged and compiled 
under the supervision of the Hon. BENJ. BUTTERWORTH, 
Commissioner of Patents, etc, Washington, Government 
Printing Office, 1888. 


This publication in 200 large folio pages records pictori- 
ally the advance made in many of the mechanical arts. 
Each page is devoted to a single subject; and commenc- 
ing with the earliest attainable type follows the subject, 
chiefly by patented devices at decade intervals, to its 
latest development. What text there is, is in the form of 
historical and statistical notes at the foot of each page on 
the subject there treated. The compilation of the ma- 
terial has involved an immense amount of labor, and the 
result will doubtless be interesting to many. The objec- 
tion we would make, however, is to the poverty of text 
and the failure to give sources of information for the ear- 
lier forms and methods here shown. A line or two under 
each cut would have added but a trifle to the expense, 
and would have very greatly increased the usefulness of 
the work. 


SOGIETY PROCEEDINGS. 


Engineers’ Club of St. Louis.—At the meeting on 
Feb. 6, President Merer in the chair, Mr. Seppon, 
chairman of the special committee on legislation on 
bridge reform, reported progress. 

Prof. J. B. JoHnson read a paper on “Cable Conduit 
Yokes—Their Strength and Design.” The paper gave 
the results of a number of tests made on different 
shapes of yoke at the Washington University testing 
laboratory. Sketches of the different forms were made, 
showing where each had failed. The author submitted 
a design for a new form of yoke composed of cast-iron, 
strengthened by a steel or wrought-iron tension mem- 
ber. The costneed not exceed that of ordinary yokes, 
and seemed to offer a remedy for many of the existing 
difficulties. In the diseussion Mr. Houtman spoke of 
the width of slots in usein St. Louis, that of the Citi- 
zens’ road being f-in. and of the Olive street line X-in. 
He thought the proposed design of yoke would prove a 
suceess, unless unforeseen complications, due to ex- 
treme changes of temperature, were introduced by 
the use of two separate members. He described the 
Lane yoke used in Cincinnati, which was very strong; 
also the Chicago yoke, made of wrought-iron tee irons, 
He stated that the most important question now affect- 
ing cable lines was the amount of contraction of the 
yokes. It was not known whether this would continue 
indefinitely, or whether a permanent shape would be 
reached, or whether repeated contractions and expan- 
siens might be expected. Should the contraction con- 
tinve, most of the yokes would break, which, with the 
difficulty of keeping the slot open, would necessitate 
enormous outlays of capital. 

Mr. BRUNER gave some data on the effect of ground 
freezing, and stated also that very little reliable intor- 
mat'on was to be had on this subject. In his opiniona 
%-in. slot was better than a }-in. Mr. Vatu ave a de- 
scription of the yoke adopted by the St. Paul lines, 
where the frost line was about 6 ft. below the surface. 
Mr. RussELt showed that the stiffness of the yoke 
seemed to have no effect on the amount of slot closure. 
Mr. SEDDON spoke of the stresses which come upon the 
yoke, due to freezing of the ground, and suggested 
that it would be impossible to design a yoke to with- 
stand the strain; but as the yokes do stand the service, 
it showed the need of further investigation. 

Wm. H. Bryan, Secretary. 


Montana Society of Civil Engineers.— This Society 
held its second annual meeting at the office of Chief 
Engineer BecKLeR, of the Montana Central R. R. at 
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Helena, Mont., on Saturday, January 19, 12 members 
being present. 

The Society was organized in June, 1887, and has at 
present 51 members; 3 applications for membership w ere 
received, and 2 new members declared elected : 

The Committee on Memoria) to the Legislature, pray. 
ing for the establishment of proper remuneration fy; 
expert testimony, reported progress. 

The following officers for 1889 were elected. 

President, B, H. GREENE; Vice President. E. H. Beck. 
LER ; 2d Vice President, H. B. DAvis; Secretary, J. x. 
KEERL; Treasurer, C. W. HELMICK; Trustee, THos. 1. 
BAKER. 

Aftersome further business the Society adjourned to 
meet Monday morning. at the Montana Central depo:, 
where a special car was to be provided for the trip to 
Butte City, 

A very enjoyable three hours’ ride brought the mem. 
bers to the Silver City, where they were enabled to rey). 
ize more fully thanever before the wonderful minery) 
resources of the Territory. Mines in the very heart of the 
city are a sight not to be witnessed elsewhere, and smelters 
that keep a gray pall of sulphur smoke constantly over- 
head had a tendency to make the Knights of the transit 
fee] that sheol was not far distant. The party was met by 
the local members, and immediately proceeded to the 
Montana Union depot, where a train was waiting to 
take them to Anaconda, some 30 miles. 

At Anaconda they were met by Superintendent S1Ta.t- 
MAN, and assistants Raup, DUNSTAN and WEsB of the 
Anaconda Smelting Co., who escorted them to the Com- 
pany’s boarding house, where they discussed lunch. 

The Company’s plant consists of the “upper” and 
“lower” works, the former being about 8 years old, and 
the latter about 2. 

The lower works were first visited, and, viewed as a 
whole, gave the engineers an excellent idea of the vast 
magnitude of the enterprise. The works are situated on 
a series of magnificent terraces, extending 200 to 300 ft. 
up the side of the mountains. The masonry of the re- 
taining walls of these terraces is of almost cyclopean 
construction, the stones being of unusual size, carefully 
bedded and jointed,and laid in cement. Looking at them, 
one is carried back to the Aztec ruins and the descrip- 
tionsof Assyrian architecture, and the wonder is, not that 
the plant cost $13,000,000, but that so much could be built 
for the sum. Each terrace was devoted to a separate 
operation, one to the BRUCKNER furnaces, another to the 
reverberatory melting furnaces, etc, 

Among the labor-saving appliances noticed was the 
method of distributing the coal, which was dumped from 
the cars upon an endless belt, At each furnace boards 
are so arranged that by dropping them on the belt, the 
coal is shoved off from it, Another peculiar arrangement 
is the method of disposing of the slag by allowing it to 
flow from the tap-hole into a stream of running water 
which granulates it and carries it off. 

The smoke from all of the furnaces is carried by a 
tunnel which unites them all, to the base of a stack about 
150 ft. high, the orifice of which is 400ft. above the floor 
of the lower furnaces. 

Next the concentrating department was visited. Thisis 
terraced in the same manner, but, owing to the topo- 
graphy of the mountain, about at right angles to the 
smelting department. Here the ores are prepared for 
the smelter by stamping and washing. The stamps were 
formerly of the usual cam and gravity type, but these 
have been replaced by a new type consisting of an ordi- 
nary steam hammer working in a hopper. The 1am has 
a certain amount of revolving motion, to insure perfect 
pulverization of the ore, which is then carried by a stream 
of water to the rockers and settling pans. 

During the winter the works are driven by a compound 
engine of 1,000 I, H. P., supplied by 2 marfhe boilers of 
500 H, P. each, lowered with a non-conductor composed 
of sawdust and plaster of Paris, which is giving excellent 
satisfaction. The stack is 200 ft. high. 

During the summer the power is derived from turbines 
placed near and below the engines. Wire rope transmis- 
sion is a noticeable feature of the machinery. The entire 
plant is lighted by electricity furnished by 8 United States 
dynamos. 

Between the smelting and concentrating departments 
is an incline, up which the materials and stores are hauled 
by cables. 

The storehouses contained between $200,000 and $300,- 
000 worth of every imaginable sort of supplies, arranged 
in the neatest and most perfectly methodical manner. 
Next the fire-brick works were visited; but nothing 
striking was seen. 

The “upper” or old works were now inspected; but as 
the processes are the’same, we need only mention that 
their capacity is 1,200 to 1,500 tons daily; and as the ca- 
pacity of the lower works is about the same, the total 
amountof ore handled daily averages the enormous ag- 
gregate of 2,500 tons! The difficulty of securing the 
proper handling of the large number of cars required ‘is 
80 great that the company has been obliged to commence 
building a road of its own to Butte, some 30 miles, where 
itsfamous mine is located. _ 

At6 p.m. the party retarned to Butte, where, after & 
hasty lunch,a meeting was held in the court rooms, at 
which some interesting papers were read, and at 10 the 
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meeting adjourned to the Metropolitan, where an excel- 
lent banquet of ten courses was served, and at 3A. M. 
the members dispersed. The next day the Helena con” 
tingent returned home after voting the trip a grand 


success. 
The Northwestern Society of Civil Engineers and 





Architects bas been organized in Portland, Ore., with ; 


twenty charter members. President, Capt. CLEVELAND 
RocKwELL; Vice President, WM. Strokes; Secretary, 
R. A. HapersHaM; Treasurer,J. KRUMBAIN; Librarian, 
H. G. GRaDON. 


The Western Railway Club.—At the meeting of the 
club at Chicago, Feb. 19, the subjects for discussion will 
be “Standard Axle for 60,000 Ib. Cars” and “Tender 
Trucks.” WALTER D. CROSMAN, Secretary, 

818 Rookery Building, Chicago. 


The Pittsburg Meeting of the R. P. I. Alumni was 
a great success. About 125 members were present, in- 
eluding among these Mr, James HALL, State Geologist 
ef New York, and Mr. W. H. BoyD, of Detroit, graduate 
of more than half a century ago, or the class of 1832, 
The excursions were duly made and enjoyed, and the 
banquet was all that would be expected from a body of 
engineers out for a holiday, 


Association of Dominion Land Surveyors,—The 
sixth annual meeting will be held at Ottawa, Ont., Feb. 
19, 20,and 21, Officers will be elected and reports of com- 
mittees read. The following papers are to be presented: 
‘ An Indian Battle Ground,” J. A. Kirk; “A Method of 
Predicting Lunar Occultations,” W. F. Kine; “Practical 
Prospecting for Gold and Silver, and the Preliminary 
Developments of Metalliferous Veins,” Jas. Brapy; 
“Height of Clouds,” Ortro J. Kiorz; “The Status of 
our Profession,” J. W. Harris; “* A Standard of Preci- 
sion.” J. A. Kirk; “‘Gunter’s Chain,” 8. Bray; “Coal 
Mining,” C, A. McGRaTH: “ Measurements,” J. Brown- 
LEE; “ A Piea for Pioneers,” Dr. Rost. Bet; “ Hon. D_ 
W. Smith, the first Surveyor-General of Upper Can- 
ada,” Jonn McArgs; “ Photo-Topography in Italy,” 
Capt. E. DevttLe; “The Other Side of the Question,” 
Tos. Fawcett; “ Distance Measuring Micrometers,”’ 
W. F. Kine; “ Suggestions in Forestry,” A. L. Drum- 
MOND; “Settlement and Irrigation of Portions of the 
N. W. Territories West of the Eastern Limit of the 
Missouri Coteau, and South of Township 30,” Wa. 
Pearce; “Suggestions regarding Geograpnic Nomen- 
clature,” A. T. DruMMoND; ‘Government Surveys in 
Manitoba and the Northwest,” J. 8. Dennis; “Surveys 
of the Provinee of Quebec,” G. E. McMarttIn. 

There will be an exhibition of instruments and a mi- 
croscopical exhibit of biological and rock specimens, 
also lectures on “ Supposed Fossil Trees discovered at 
Kingston, Ont.,” H. N. TopLey; “ The Instruments used 
in the Profession,” W. F. Kine; “ Birds and Mammals 
of Canada,” JOHN Maconn. ARTHUR O. WHEELER, of 
Ottawa, Unt., is Secretary. 


Association of Provincial Land Surveyors of On- 
tario.—The fourth annual meeting will be held, at To- 
ronto, Ont,, on February 26, 27, and 28, Reports of officers 
and committees will be presented and general business 
transacted. The following papers are on the programme: 
“Originai Landmarks,” MAURICE GAVILLER; “Cadastral 
Surveysin the Province of Quebec,” J. P. B. CASGRAIN . 
“Amateur Photography,” “City Surveys,” T. B. SPEIGHT. 
“Descriptions,” O, J. KLorz; “Timber Exploring,” W. R: 
AYLESWORTH; “Awards and Plans under Ditches and 
Watercourses Act,” Lewis BOLTON; “Railway Right of 
Way Surveys,” by C, G. HANNING, H. J. Brown, J.Davis, 
and H. D. Exuis; “Brantford Water-Works,” T. H. 
Jones; “Wooden and Composite Bridges,” H. K. Wick. 
STEAD; “The Transit,’ J. MCAREE ; “Decimal vs, Duodec- 
imal Measures,” V. SANKEY; “Reproduction of Plans.’> 
WILLIS CHIPMAN of Brockville, Ont., is the Secretary, 


Engineers’ Club of Kansas City, Mo.—At the meet- 
ing cn January 21, the Secretary read a paper by A. N. 
Coxnett on “Electric Railways,” The Observation Hil) 
Railway,.Allegheny, Pa., is in successful operation with 
6 per cent. curves of from 40 to 200 ft. radius. The max- 
imum grade, 124 per cent., is on a reversed curve with 
radii 100 and 200 it., and is overcome at a rate of 6 miles 
per hour. The West End Street Railway Co.’s line, at 
Boston, was described. Losses in transmission of power 
by electricity were stated to vary from 2 to 40 per cent 
In this, as in wear and tear, cost of construction and 
operation, electric railways have the advantage of 
cable railways, but their rolling stock is more costly 
Cost of overhead system about $5,000 per mile and of 


conduit system not over one-quarter that of a cable 
railway. 








The Secretary then read a paper on “Shrinking of Ma- 
terial and Settlement of Embankments.” Railroad spec- 
ifications generally require 10 per cent. added to embank- 
ments to allow for settlement, This was considered un- 
just, especially when required to be removed at con- 
tractor’s expense. Personal observation corroborated 
Rankine, Cressy, Trautwine, etc., in that earth takes less 
room in bank than-in eut, and in scraper work it was 
thought unnecessary to allow 

The annual meeting was held Jan. 28. At the regular 


- nage. We have already had several 
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meeting on Feb. 4, a paper’ on" The Details of iron 


Highway Bridges” was read by E. W. STERN and dis 
cussed, bringing out the especial merits of the Schwedler 
Truss for long spansand describing details of ordinary 
practice. KENNETH ALLEN, Secretary. 


RAILWAYS. 
EAST OF CHICACO.- Existing Roads. 


Baltimore & Drum Point.—Mr. OLIVER W. BARNES, 
Consulting Engineer to this Maryland company, favors 
us with the following intormation :—About 23 miles of 
grading are completed in Calvert county and about 13 
miles in Anne Arundel county, and contractors Watson, 
Walsh & Foley and Rogers & Ciement are at work on the 
44 miles remaining on the main line from Baltimore to 
Drum Point. A branch is under survey from Conaways, 
a point on the main line 20 miles south of Baltimore, to 
Washington, D, C., a distanve of 20 miles. 

We have also received the prospectus of the company 
giving a full account of the enterprise and its present 
status. Six acres of ground have been purchased for ter- 
minal facilities in Baltimore, and ample space has also 
been secured at Drum Point, The harbor at Drum Point 
was suid by the late Prof. BACHE of the U. 5, Coast Sur- 
vey, to be the finest on the Atlantic coast, with the pos- 
sible exception of that at Portsmouth, N. H, The es- 
pecially favorable features of the enterprise are described 
in the prospectus, and with the large amount of public 
subscriptions already secured, it seems destined to finan- 
cial success, The offices of the company are at No. 10 
South St., Baltimore. AUGUSTUS ALBERT is President 
and NICHOLAS GOLDSBOROUGH is Chief Engineer, 

Lake Erie, Essex & Detroit River.—Chief Engineer 
JoserH De Gurse of Windsor, Ont., writes us that the 
tracklaying on this road in 1888 was from Walkerville to 
Ruthven, 35 miles, and that construction will be resumed 
on the remaining 3 miles, required to complete the road 
to the village of Leamington, as soon as_the weather will 
permit. 

New York, New Haven & Hartford.—At a meeting 
ofthe directors on Feb. 9, President CLARK was author- 
izea to let contracts for a new transfer steamer to take 
the place of the Maryland, which was used to transfer 
trains from Harlem to the Pennsylvania Railroad tracks 
at Jersey City, and was burnt some weeks ago. The 
new boat will be 250 ft. long, and will be built of iron 
with 15 water-tight compartments, and so far as possible 
will be fire-proof. She will have better lines and more 
powerful engines than the old boat, and is expected to 
make the 12-mile run with 8 loaded passenger cars in 1 
hour. 

A resolution was passed directing Chief Engineer 
CuRTIS to begin surveys at once for an extension of the 
Berlin branch from New Britain to Farmington, Conn.. 
about 6 miles, and it is intended to build the line in time 
for use in next summer's excursion traffic, Plans are 
also under discussion for extensions from Winsted, Conn, 
to Lee and Lenox, Mass., and from New Canaan to Dan. 
bury, about 12 miles. No definite time for undertaking 
these extensions has yet been set, however. 

Housatonic. — President WM. H. STARBUCK has ad- 
mitted before a committee of the Connecticut Legislature 
that the desired increase of capital stock, and the amend- 
ment to the company’s charter permitting it to build 
branches 30 miles in length, are for the purpose of con- 
structing a line from New Haven to New York City, to 
parallel the New York, New Haven & Hartford. It is 
quite doubtful whether the Legislature will permit stock 
to be issued for this purpose; but if it should do so, rail- 
way construction would probably be quite active in 
Connecticut during the coming season. 

St. Joseph Vatley.—This Michigan road, extending 
from Buchanan to Berrien Springs, 10 miles, is to be sold 
to the highest bidder at Berrien Springs on February 26 
by the Receiver, D. H. PaArTtrERsSON. The road hasnot yet 
been used for passenger traffic. B. HELMIcK of Buchanan 
was General Manager, and WM, R. Rovos was President. 

Providence & Worcester.—This company is before 
the Massachusetts Legislature asking permission to lease 
its road for 99 years to the New York, Providence & Bos- 
ton Co, (the Stonington line), 

Hartford & Connecticut Western.—T, W. Burt of 
Hartford is in charge of the surveys for the extengion from 
Tariffville, Conn., to Springfield, Mass.—1It is expected 
that the line from the Poughkeepsie bridge to Siiver- 
nail’s will be open for traffic in about 6 weeks, 

New York, Ontario & Western.—The Financial News 
quotes President Fow Ler as follows: 


The directors have concluded to build an extension 
from Hancock, on the main line to Scranton, a distance 
of 51 miles. Work has already begun at various points. 
I would not undertake to build an independent compe- 
ting line from tidewater to the coal fields; but our main 
line ponents covers a distance of 160 miles from tidewater 
to Hancock and we have ample terminal facilities at 
Cornwall and Weehawken for handling a very large ton- 

ropositions from re- 
sponsible financial poe in New York and London to 
take the securities of 


funds to build and equip this extension to the coal Hele 

It is rumored that the company will begin work soon 
on an extension from Cornwall, N. Y., toa junction with 
the Hudson Suspension Bridge & New England road near 
Fort Montgomery, and thence toa point on the North- 
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ern Railroad of New Jersey below Haverstraw. The ex- 
tension would require a tunnel under Crow's Nest moun- 
tain. 

An extension is under consideration from Grabameville 
to Fallsburg, up the Neversink valley. W. B. Roycs, of 
Middletown, N. Y., is interested in the project. 

Pennsylvania.—The charter of the Waverly & New 
York Bay Railroad Co. has just been filed with the New 
Jersey Secretary of State. The road is to run from 
Waverly to some point on New York Bay, and J. N. Du 











BARRY of the Pennsylvania Company holds 1,94 shares of 
the 2,000 authorized. The proposed road is to be a short 
cut about 6 miles in length for through trains on the 
main line and will avoid the disadvantage of running 
fast trains through Newark, It will necessitate the con- 
struction of a long bridge across Newark bay. 
Atthe annual meeting of the Philadelphia & Erie Co. 
the following report of operations was presented ; 
Gross earnings—Freig ht ‘ $3,671,142.11 
Passenger FS 2G 
Express 
Mail . 
Miscellaneous 2H, 161.42 
Total 1888.. .. $4.373,042,30 
Total 1887... 4,086,081 27 
Increase 1888 ... $46,111.08 


The total expense for 1888 showed an increase Over 
1887 of $276,040.77. The net earnings for 1888 increased 
$62,570.51 over 1887, The whole number of passengers 
carried in 1888 was 1,183,761, an increase of 49,115 over the 
previous year. The freight traffic for 1888 amounted to 
8,488,327 tons (2,000 pounds to the ton.) This was an in- 
crease of 724,107 tons over the year previous. 

The President in his report says: 

The policy heretofore pursued in regard to improving 
the facilities for transportation will have to be con- 
tinued to meet the increasing growth of trade. Since 
our last report, extensions of second track and sidings 
have been made amounting to 4.89 miles in length, 
The replacing of light rail splices with others of heavier 
pattern has been continued with satistactory results, 
Thirty wooden bridges with an aggregate length of 
896 ft., were replaced with iron girders. Eight locomo- 
tives were exchanged for others of a heavier class. Or 
dinary renewals of rails and cross-ties have bad a care- 
ful attention, and the track, roadbed and other property 
are in better condition than at any time heretofore. 

Philadetphia & Reading .—It is stated that work wil! 
begin as soon as spring opens on double tracking the line 
between Philadelphia & Atlantic City, N. J.——It is 
rumored thatthe Reading system isto be extended to 
Baltimore. The Lancaster & Quarryville branch of the 
system would be extended from New Providence, Pa., to 
Conewingo, Md., where it would connect with the new 
Deer Creek & Susquehanna road, now under const r'ction, 
and thence with the Maryland Central road to Baltimore. 
A party of Reading officials visited Conewingo recently, 
and it is said they secured an option on the bridee which 
spans the Susquehanna river at that point, The line 
from New Providence to Conewingo would be about 
15 miles in length. 

Lehigh Valley.—lit is believed that the Jersey City & 
Western road, which was incorporated 2 weeks ago, is 
backed by this company, which proposes to secure an 
entrance to Jersey City independent of the Central Rail- 
road of New Jersey. 

Valley ( Ohio.)—An ordinance is before the City Council 
of Cleveland, O., to grant this company permission to 
consolidate its line by lease or otherwise with any other 
road not parallel to or competing with the Valley road. 
At the time of the road’s construction, the City of Cleve- 
land gave the company permission to use the old canal- 
bed on condition that it should never sell or transfer its 
road to any other company. It is now desired to connect 
the road with the lines to the south to reach the Ohio 
river. It seems likely that the desired permission will be 
granted by the City Council. 

Toledo, Columbus & Southern.—The purchasers of 
this Ohio road announce thet work will soon begin on the 
proposed southern extension, The line will run either to 
Columbus, or to a point on the Pittsburg, Cincinnati & 
St. Louis, 2 miles northwest of Columbus. 

Northeast & Pennsylvania.—It is proposed to ex- 
tend this Pennsylvania road from Hartsville to New 
Hope, Pa. 

Evansville & Richmond,—The company has filed a 
mortgage to the Manhattan Trust Co. of New York, to 
secure bonds to the amount of $1,000,000, the interest on 
which is guaranteed by the Evansville & Terre Haute 
Railroad Co. A large force is at work between Elnora 
and Freetown, Ind., and the line between Freetown and 
Columbus is now being located. : 

Grand Rapids & Indiana.—Surveys are now in 
progress on the extension of the Big Kapids & North 
western, a lumber road recently purchased, to Luding- 
ton, Mich,, about 43 miles. The extension is to be buiit 
this season. 

Grand Southern of New Brunawick.—This road was 
purchased last summer by Russe. SAGE of New York, 
and others, and a new company has been formed to be 
known as the Shore Line Railway Co., which will operate 
the road. 

Canada & St, Louis.—This company has taken the 
very commendable course of paying the wages of its 
laborers before all other debts, and it is said that none of 
its workmen will be allowed to lose by the recent failure 
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New York, Lake Erie & Western.—The company is 
to begin surveys next week for an extension of the 
Honesdale (Pa.) branch northwest across Wayne and 
Susquehanna counties to Thomson's Station on the Jef- 
ferson branch, about 40 miles. 

Central Vermont,—The $40,000 in local aid asked by 
the company for building the &mile branch from Water- 
bury to Stowe, Vt., has been raised, and work will begin 
as soon as spring opens. 

Bell’s Gap.—This road, extending from Bellwood to 
Horatio, Pa.,62.3 miles, will probably be sold to the Penn- 
sylyania. Negotiations are in progress and it is believed 
that the transfer will take place at an early date, 

Baltimore & Ohio.—Work has begun on the trestle 
approach to the Arthur Kill bridge, across the salt 
meadows on the New Jersey shore. It will be nearly 3 
miles in length,——The new passenger depot at Pittsburg 
will be opened to the public on March 3, 

Dexter & Piscataquis,_Brown Bros, & Co., of St. 
Stephen, N. B., are letting sub-contracts for this Maine 
road, but will not begin grading before March 20. 

Newburg, Dutchess & Connecticut, — Application 
has been made by the company for a connection with 
the new Hudson Suspension Bridge & New England Rail- 
road, A report that the line is to be extended to meet 
the Central Vermout and Boston & Maine systems has 
probably little foundation. 


Projects and Surveys. 


Sanford & Kennebunk,—A bill is before the Maine 
Legisiature, granting E. M. GoopALL, CHARLES H. Frost 
of Springvale, Ropert W. Lorp of Kennebunk, and Gro, 
H. Nowe. of Sanford, a charter to build a railway 
from Springvale, Me., to a connection with the Boston 
& Maine, at Kennebunk, about 10 miles. 

Lockport & New-Fane.—Articies of incorporation have 
been drawn up granting Hon. WILLIAM SPAULDING, 
JoHn Hopara, EK. L. JArrery, and others, the right to 
construct a line of railway from Lockport, N. Y., to 
New-Fane Station on the Rome, Watertown & Ogdens- 
burg, a distance of abeut 10 miles. 

West Side Connecting.—FRANK H, EARLE, of Jersey 
City, Chief Engineer, writes us as follows: 


Surveys are in progress for this road, which is to run 
from Jersey City to yonne, a distance of7 miles. The 
work is light with easy grades and curves. Considerable 
progress has been made in securing right of way. 
GrorGe W, Hevme of Jersey City is president. The 
company was incorporated Jan. 16, 1889. 


Lewiston Falls & Livermore,—A bill is before the 
Maine Legislature chartering the Lewiston Falls & Liv. 
ermore R. R. Co,, to build a line of railway from either 
Lewiston or Auburn to Bretton’s Milis, via East Auburn, 
Turner, and North Turner. 

Beach Creek & Hudson River.-—Incorporated in 
Pennsylvania, with a capital stock of $1,000,000, to builda 
railway from Newberry, Lycoming county, to Turbots 
ville, Northumberland county, a distance of 26 miles. 
Among the incorporators are WHiTrton EVANS, EDWARD 
F. Lukins, and Caas. Kennepy of Philadelphia, and 
k, C. BELLVILLE of Trenton, N. J. 

Evansville, Fort Wayne & Chicago,.—lIt is reported 
that tracklaying will begin on this road about May 1, on 
the division between Fort Wayne and Lafayette, 

Pittaburg, Cannonsburg & State Line, — A slight 
correction should be made in the letter published in our 
issue of Jan. 26, stating that there would be no bridges 
and few tunnels on the above road. There will be 5 
small bridges over the Buffalo creek between Wellsburg 
and the State line, a distance of about 10 miles, and about 
4,000 ft. of tunneling on the whole line between Wheeling 
and Cannonsburg, 44 miles. The secretary of this com- 
pany is A. B. Corron of MeConnell’s Mills, Pa,, instead 
of Mr. R. A. PAUL, as stated in the issue of Jan. 26, The 
projectors of the enterprise are having good success in 
securing the necessary local aid along their proposed 
line. The total distance from Wheeling to Pittsburg will 
be 65 miles,and a route has been secured with more favor- 
able grades than those on the Baltimore & Ohio or the 
Panhandle roads. 

Coudersport, Hornelisville & Lackawanna.—The 
following information has been sent us by the Chief En- 
gineer, C, H. WicKHAM: 

The officers of the New York organization of this enter- 
prise are as follows: BENTON MCCONNELL, President: 
CHARLES Absit, Treasurer; J. W. NEAR, Secretary; and 
C. H,. WicKHAM, Chief Engineer. Nothing is being done 
at present toward construction except procuring right of 
way. 

Owing to a mistake in the report sent us, in our letter 
published Feb. 2, we gave the name of the Chief Engi- 
neer as W.H. WicK#A™ instead of C. H. WicKHAM. 

Oneonta & Richfield Springs.A. C. Covcn, of 
Bridgewater, President, sends us the following: 

We have two engineering parties at work relocating 
this line, surveys for which were made some years ago. 
The road is to run from Richfield Springs via Hartwick, 
So. Hartwick and Laurens to Oneonta,a distance of 
32 miles, with a branch of 11 miles. Weare at present 
working to obtain right of way; $75,000 in stock is to be 
taken at par and there will be an issue of $450,000 of first 


mortgage, 40 year, 5 per cent. bonds. We are open to 
bids for the construction of the road on or after Feb. 22 


2 corey, 


1889. Tracklaying is expected to begin in July and the 
road will be core for traffic by December. Caas. E. 
NEWHAM is f Engineer. The company was incorpo- 
rated Jan. 3f, 1889. 


ENGINEERING NEWS 


Mendham,.—The people along the route of this pro- 
jected New Jersey road are making great efforts to get 
the enterprise under way before early spring, The 
road is a rival enterprise to the proposed Mendham 
branch of the Morris & Essex R. R., which was started 
some time ago, but has failed to materialize, 


SOUTHERN-—Existing Roads. 


Anniston & Cincinnati,—It is announced that thi 
road and the Anniston & Alabama, extending from 
Atalla via Anniston to Sylacauga, Ala., a distance of 
about 70 miles, have been purchased by President ScHiFF 
and General Manager Gaur of the Cincinnati, New Or- 
leans & Texas Pacific road and will hereafter be operated 
as part of the Queen & Crescent system. If this report 
is correct, the deal will be an important one to the sys- 
tem, as the purchased road taps a mineral district of 
great productiveness. Later reports deny the above. 

Knoxville Southern.—This road is now under con- 
tract from Knoxville, Tenn., to Blue Ridge, Ga., and a 
large force is at work on the grading. It is expected to 
have5 miles of track laid from Blue Ridge north by 
March 1, 

Troy & Tiptonville,—tt is stated that the proposed ex- 
tension of this Tennessee road to Tiptonville will be 
undertaken this spring. The line now runs from Moffat 
Je, to Troy, 4.4 miles. Gro. B. Wrison of Troy is Presi- 
dent. 


Atlantic & North Carolina.—A bill will be submitted 
tothe North Carolina Legislature authorizing this com- 
pany to extend its road through Johnson, Harnett, 
Moore, Montgomery, Stanly and Cabarrus counties, to 
Charlotte, in Mecklenburg county. To provide funds 
for this, the company may issue stock tothe amount of 
not more than £600,000, and may issue bonds upon its ex- 
isting road to the amount of not more than $8,000 per mile. 

Cape Fear & Yadkin Valtley.—It is rumored that as 
soon as its extension to Wilmington is completed, the 
company will establish steamer lines between Wilming- 
ton and Norfolk, Baltimore and New York. 

Illinois Central, — It is again reported that the com- 
pany intends to begin construction on its surveyed line 
from Cairo to Memphis, Tenn., along the Mississippi 
river as soon as the Cairo bridge is completed, The im- 
portance of the extension to the company can best be 
seen by reference to our map of Southern railway sys- 
tems in the issue of Feb. 2. 

Richmond & Chesapeake,—Jas. B, Pace, T.C. LEAKE, 
and others have been elected directors of this company, 
which proposed to build a tunnel under Eighth St, at 
Richmond, Va.,and commenced work some months ago. 
If the affairs of the company can be satisfactorily settled, 
it is thought that Messrs. Pack and LEAKE will build the 
road. 

Louisville & Nashville.—The company has offered to 
extend the Mud River branch of the Owensbo o & Nash- 
ville Ry. to Morgantown, Ky., if the people will donate 
right of way and builda depot at Morgantown. 

Georgia Pacifie.—A 2-mile extension of the Henry 
Ellen branch is to be built soon.——It is stated that large 
contracts are to be placed for additional rolling stock 
within a short time. 

Atlantic Coast Line.—The South Carolina State Rail- 
road Commission have authorized the opening for traffic 
of the Manchester & Augusta extension from Sumter, 
8. C., toward Augusta, Ga,, a distance of 17 miles. 


Projects and Surveys- 


Birmingham, Union Springs & Bainbridye.—Char- 
tered in Alabama to build a railway from Birmingham 
via Columbiana, Shorter’s Depot, Union Springs, Clay- 
ton,and Abbeville to Bainbridge, Ga., about 230 miles, 
Among the incorporators are Jas, H. ELY, HERMAN W 
SmirH, N. H. Frazer, F. M, Mosety, G. M, HANson 
and C. B, CHAPMAN. 

Anniston, Oxford & Choccolocco Valley.—Incorpor- 
ated in Alabama to build a railway from Anniston to 
White Plains, Calhoun county, Among the incorpora- 
tors are 8S. N, MILLIGAN, O, M. DAVENPORT, A. J. LitTL4, 
R. J. Rippie, and J, F. M. Davis, of Calhoun county. 

Cleveland, Chattanooga & Augusta.—It is stated 
that at a recent conference between those interested in 
several projected lines between Chattanooga, Tenn., and 
Augusta, Ga., including the Hiwassee, and the Chatta- 
nooga, Cleveland & Murphy, it was agreed to unite the 
enterprises under the above name. 


Wythe County,—At a meeting of the citizensof Wythe 
county, Va., it was resolved to use all possible means to 
interest capital in this enterprise. The road is projected 
to run through the counties of Wythe, Carroll, and Bland 
from northwest to southeast, and will open up a country 
rich in iron ore, coal, gypsum, marble, building. stone 
phosphate rock, and timber. The road will be about 125 
miles long, and could be built with grades not exceeding 
l percent, C. R. Boyb, J. W. Rosrxson, and J. T. Ham- 
Lett, of Wytheville, Wythe county, Va., are interested: 

Alabama .—Bills are before the Alabama Legislature 
incorporating the following companies: The Alabama & 
Texas Ry. Co., the Florida Belt R. R. & Improvement 
Co,, the Warrior, Atalla & Jasper R, R, Co., the Williams- 
port & Anniston R. R. Co,, the Union Springs & Pensa- 
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cola and the Union Spring & Chattanooga R.R.Co,  T}, 
Union Springs & Pensacola is to run from Union Springs, 
Ala., to Pensacola, Fla. Several prominent citizens 5; 
Union Springs are interested, and it is stated that thy 
project will be pushed. 

Decatur, Chesapeake & New Orleans.—A, A. \ 
CoRKLE of Decatur, General Manager of this road, is 
ported as stating that work will be begun at once. 

Princeton & Bluefield.—A press report states that 
company is being formed to build a line of railway from 
Princeton, Va,, to Bluefield, Va. 

Monongahela River. — We have received the foljow 
ing information from J. N. CAMDEN of Parkersburg, W. 
Va., President : 


Surveys are in progress for the Monongahela Riv.) 
R. R., which is to run from Fairmont to Parkersburg, « 
distance of 35 miles. Good progress has been made ji; 
obtaining right of way. The principal sources of traf 
will be coal and coke trom the coal tields of the Monony.- 
hela Coal & Coke Co, It is expected that contracts to; 
construction will be let about April 1; tracklaying w;) 
begin about July 1, and the road be — for trattic 1: 
Nov. 1888. . I, A, FicKINGER is Chief Engineer. 


THE NORTHWEST- Existing Roads. 

Chicago & Alton,—The directors have voted the usu, 
quarterly dividend of 2 per cent. on the capital stock. 
Some of the people who poked fun at the Chicago , 
Alton managers 2 years ago, because they were so unen 
terprising and conservative that they would take no part 
in the boom for new extensions which pervaded the West 
are, strangely enough, the very ones who now praise |) 
high terms the Alton’s conservative stand and use an un 
limited amount of scornful invective toward the mans 
gers who took chief part in the extension fever of 18%7. 

Northern Pacific & Manitoba,—Railway building j) 
Manitoba does not seem to be very expensive. Ina dis 
cussion in the Provincial Parliament on Feb. 5, Ex-Pre- 
mier NORQUAY questioned Mr, MARTIN in regard to the 
construction of the branches of the road. In answer to 
the question: **What has been expended in the construc- 
tion ,of the Morris-Brandon branch?” Mr. MARTIN re- 
plied: “I cannot tell exactly. All the work they hav: 
done so far is the grading of the 20 miles, and this came to 
something less than $20,000." 

Wisconsin.— Advance sheets of the report of the State 
Railroad Commission for the year ending June 30, |sss*. 
give the following figures: 


Total mileage. ........ 5.10mi, 
« B28 867 06, 
40,155, 

24,801 619, 
16,632,155, 


Average per mile 

‘Total earnings 5 Trenance 
Total operating expenses......... ... 
Total passengers carried 6.799, 81, 
Total tons freight carried 11,697 417 

The report of accidents shows that during the year Iss“ 
there were 123 persons killed and 658 injured. 

Kaskaskia, St, Elmo & Southern,—B. F. JOHNSTON 
of St. Elmo, Lil., the President of this company, sends us 
the following information : 

The K, & St. L. R, R, waschartered in 1483, and is to run 
from Altamont, Ill., via St Elmo, Kinmundy, Saiem, Mt. 
Vernon, Benton, Marion, and Vienna to Metropolis, I!!.. 
opposite Paducah, Ky., a distance of 158 miles. ‘The 
entire line has been located, with maximum grade of 
1 per cent. and curves of 4°, and 35 miles of grading has 
been completed on the southern end. The line runs 
through agood farming country, well timbered, and 5 
miles Of it is underlaid with good coal. The right of was 
has been secured for 120 miles, and $100,000 in city bonds 
of Paducah, Ky., has been voted in aid of the enterprise. 
We are advised that tracklaying will begin within 
30 days. Jas. M. Brown, Room 39, No. 145 Broadway, 
New York City, is Chief Engineer. 


Missouri Pacific.—It is reported that the right otf 
way has been secured for an extension from Crete to 
Lincoln, Neb., about 18 miles, 

Keokuk & Northwestern,—This road, extending from 
Mt. Pleasdnt to Keokuk, Ia., will be sold to the highest 
bidder on March 1 at Keokuk, to satisfy the claims of the 
bondholders. 

Duluth, Red Wing & Southern.—A bill has been in 
troduced in the U. 8. Senate, giving this company 4 
charter to constructa bridge across the Mississippi river 
at Red Wing, Minn. 


Projects and Surveys- 


Pana & Roodhouse.—The following information has 
been furnished us by J.C. Esstck, of Pana, Ill., Presi- 
dent: 

This road is to run from Pana via Morrisonyille,Girard. 
and Scottville to Roodhouse, a distance of 70 miles. The 
surveys have all been made, affording a very favorable 
line through a fine agricultural region containing large 
beds of lime stone and building stone. We expect to let 
contracts for construction in the coring. and the road 
will be open for traffic within 6 months from the begin- 
ning of construction, The com y was incorporated 
June 17, i888. We have no Chief Eng neer as yet. 

Keokuk & Havana,—aA project is on foot in Illinois te 
build a line of railway from either Keokuk or Quincy t 
Havana, about 75 miles. This line would bring the cities 
of Carthage, Havana, Lincoln, Urbana, and Danville into 
connection with Keokuk and Lewiston, and the Penn- 
sylvania R, R. system. Surveys were made for the rvad 
some years ago. 

Grand Tower & Cape Girardeau,—.Col. VAN FRANK, 
the Chief Engineer of this road, has just completed the 
survey of two preliminary ¥aes from East Cape Girardeau 
to Grand Tower. He reports both lines of the same 
length, and nearly equal in the amount of work. The 
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hosen will therefore be the one on which the 
er eae can be most easily obtained. The locating 
lines will be run soon, and it is expected that grading 
will begin about the first of May, and the road com- 

within a year. 

pores a meet & Paducah.— Incorporated in 
Illinois to Duild a line of railway from a point on the 
Ohio river at or near the village of Brooklyn, Massac 
county, northwest through the counties of Pope, John- 
son, Williamson and Franklin to Centralia, Il)., together 
with all necessary branches toiron and coal deposits 
within a distance of 5 miles from the main line. Among 
the incorporators are, ws. K. Murpny, of Pinckney- 
ville; THOS. N. CHASER, of Waterloo; and WiiiiaM R. 
Warp, of Benton, The principal offices will be at Du- 


quoin, Tl. 
Cairo & Northwestern.—H. WELwLs, of Cairo IIL, 
en ai Seuas his road, which is t 
le or this road, which is to 
_ The survey a nortnweat to East Cape Girardeau, 40 
miles. The work is generally light. Fair progress has 
been made in obtaining righ* of way. It is expected that 
tracklaying will begin about Oct. 1, 1889, and the road be 
ned for traffic in about a year from that date. 
CHART gs O. PaTIEE of Cairo is President, and Gro. W. 
Morse of Cairo is Chief Engineer. The company was 
incorporated in 1887. 

Selkirk, Eastern & Western.—A petition has been 
presented to the provincial parliament by Mr. COLCLEUGH 
of St. Andrews, Man., requesting a charter to build a line 
of railway from the southeast corner of the province 
northwest to Selkirk and along the east shore of Lake 
Manitoba to Dog Lake, thence south of the Duck Moun- 
tains to the boundary of the province at or near Ard- 
patrick, Russell county. The country through which the 
road is to run is well adapted to grain growing and stock 
raising, and in some parts there is abundance of timber, 
and petroleum, salt and ochre deposits. 

Yankton & Norfotk.—A dispatch from Yankton, Dak., 
states that a party of surveyors began work on this road 
on Feb. 9. They will locate the line by the same route 
which was adopted in the preliminary survey made last 
fall, 

Yankton & Missouri Valley.—A bill has passed 
Congress granting this road right-of way through the 
Yankton Indian reservation. The road is projected to 
run from Yankton, Dak.,to Gettysburg, Dak., about 250 
miles. Among the directors are JAmMes H, TELLER and 
J.P. Crennon of Yankton, and F. F. Day and Epwarp 
A. Benson of Milwaukee, Wis. 


THE SOUTHWEST-—Existing Roads 


Missouri Pacific.—Surveys are reported in progress 
for a line between Chetopa, Kan., via Baxter Springs and 
Galena to Joplin, Mo., about 35 miles. The St. Louis 
Baxter Springs & Oklahoma Co. has just completed snr- 
veys over the same route, 

Chicago, Burlington & Quincy.—It is stated that 
engineersin the employ of this company are making sur- 
veys for a line from a point near Kansas City to Bogard, 
Mo.,on the Carroliton branch. The new line, if built, 
would considerably shorten the Burlington route be- 
tween Kansas City and St. Louis. 

St. Louis & St. Francisco. — According to a Kansas 
City dispatch, this company is making surveys for a line 
from Ft. Smith, Ark., to Coffeyville, Kan., across the In- 
dian Territory, a distance of about 170 miles. At this 
point connection would be made withthe Kansas City & 
Pacific, which now runs from Coffeyville to Paola, and 
this would be extended to give the system an inlet to 
Kansas City. The story bears all the earmarks of first- 
class falsehood, When the St. Louis & San Francisco 
system is to be extended to Kansas City, it is not likely to 
be built round Robin Hood’s barn to get there. 


Atchison, Topeka & Santa Fé.—The following is an 
abstract of a press dispatch from Paris, Tex., which has 
been “ going the rounds” of late: 


The disintegration of the Atchison, Topeka & Santa Fé 
system has begun. Evidently the same policy is to be 
pursued that was followed in the Wabash wreck—the 
lopping off of branches. To-day it is announced that the 
St. Louis & San Francisco has purchased the Gulf, 
Colorado & Santa Fé branch from this city to Dallas. 
The line is about 100 miles long. For years the Atchison 


has struggled for Texas trade, and this surrender is a 
great surprise. 


Even if there had been any truth to the dispatch, the 
sale of the branch by the Atchison to a company so 
closely allied to it as is the St. Louis & San Francisco did 
not call for any such mournful wail as the above, The 
Paris-Dallas branch might easily be spared by the 
Atchison without affecting the remainder of its Texes 
system and would be worth much more to the St. L. & 
8. F. Co. than to its present owncrs, The reported sale, 
however, was promptly denied. 

Chicago, Kansas City & Texas.—Chiet Engineer Jas. 
R. CHAPMAN will receive proposals till noon of Feb. 20, 
for grading 9} miies of this road. requiring the removal 
of about 19,000 cu, yds. of earth, Profiles and specifica- 
tions can be seen at 123 West 6th St., Kansas City. 


Projects and Surveys. 


Nebraska, Kansas £& Colorado. —Joux J. 
Treasurer, writes us that the statement published in our 


ENGINEERING NEWS 


eral Manager KIMBALL as one of the directors of this 
road was unauthorized, is a mistake, as authority was 
given him to use it by General Manager MELLEN of the 
Union Pacific last summer. The name ot Mr. KIMBALL 
will, however, be removed from the list of directors for 
the prese t. 

New Orleans, Natchez & Fort Scott.—A press report 


’ states that work on construction will begin at Natchez, 


Miss., within 2 weeks. Gen. Rice of Fort Scott, Kan., 
who is still the chief mover in the enterprise, is now at 
work securing the right of way into Natchez. 

Lampasas & Burnet.—A company is being formed at 
Lampasas, Tex., to build a railway to Burnet, about 2 
miles, 

Chicago, Kansas City £ Omaha,—It is again re- 
ported that work on this enterprise is to be pushed dur. 
ing the coming season 


ROCKY MT. AND PAC.-—-Existing Roads. 


San Diego & Cuyamaca,.—The desired bonus for this 
road has been raised at San Diego, and several miles of 
track have now been laid. Enough rails are on hand to 
lay 35 miles, and more are on the way around Cape Horn. 

Southern Pacific.—The managers of the company 
state that they have abandoned all idea of building the 
Pomona & Elsinore railroad. They are of the opinion 
that Southern California has already more railroads than 
it can furnish traffic to support. . 

San Francisco & Northern Pacific.—Surveys are 
in progress for the extension from Santa Rosa to Sebas- 
topol, Cal. 

Union Pacific,—It is reported that a heavy grade near 
Carbon, Wyo,, is to be avoided by building a new line 
from Sulpbur Springs to a point near Dana, a distance of 
ubout 25 miles.—— A Helena dispatch repeats the old story 
that the company intends to build to that point at once. 

Northern Pacific.—It is explained that the reason for 
beginning condemnation proceedings tor the lands which 
they wish to secure at Butte City, was that the title to 
much of the land was so doubtful that a court decree to 
settle its ownership would be required in any case. It is 
stated that a $150,000 station will be erected at Helenu 
this season. 

Oregon Ry. & Nav, Co.—I\t is reported that work will 
begin in the spring on a line from La Grande to Joseph, in 
the Wallowa valley. 


Projects and Surveys. 
Salem, Tillamook & Astoria,—Mr.J. A. MANNING, of 
Saiem, Ore., sends us the following information : 


This road is torun from Astoria, Ore., via Tillamook. 
to Salem, Ore., a distance of 120 miles. Surveys will begin 
as soon as possible, probably about the first of March. 
A portion of the route is through a vallev affording light 
work and easy grades, and the remainder through a moun- 
tainous region. There will be a large bridge, about \ mile 
in length, across the Willamette river at Salem. No 
right of way has been secured. JNo. G. WriGut, of 
Salem, is interested. 


Big Horn Southern,.—A bill has passed Congress grant- 
ing this road right of way across the Fort Custer military 
reservation, Montana. ‘ 

Spokane Falls & Northern.— At a recent meeting of 
the Board of Trade of Spokane Falls, the proposition of 
D. C. CorBIN to build this road and expend from $2,590,- 
000 to $3,000,000 in construction within the present year, 
on condition that the city raise a subsidy of $100,000, was 
accepted. The road is to be completed to Chewelah, 
about 50 miles, by Oct. 1, 1889, 


FOREICN. 


International Company of Mexico.—According to 
all accounts, the affairs of this company are ina rather 
demoralized condition. Luis HuLLER, who obtained the 
concession for the company from the Mexican Govern- 
ment, has been placed under arrest in the City of Mexico, 
at the instance of English bondholders of the company. 
According to one report, this is due to the discovery of 
serious irregularities in Mr. HULLER’s accounts, while it 
is also stated that the charges against him are based on 
technical grounds only, and that his arrest is due to jeal- 
ousies among the members of the company and among 
officials of the Mexican Government. 

Mexican Pacific.—The projectors of this enterprise 
are also reported to be engaged in a factional fight rather 
than in pushing work on their proposed railway. Ww. 
Mc Woops, of San Francisco, who holds the concession, is 
in London endeavoring to enlist British capital for his 
work. Anvther dispatch states that the locating survey 
is now in progress between Tonala and Mal Paso. that 
grading is to begin in March, and that W.H PricHarp 
represents the company in the city of Mexico. 

Michoacan,—This English company which proposes to 
build a railway from Maravatio, on the Mexican National 
Ry., to Iguala, on the line of the Mexican Inter-oceantc 
Ry.. is now floating its securities in London. 

Greece,—The Pirsus. Athens & Peloponnesus Ry. Co. 
is marketing bonds in England to ¢omplete the line from 
Patras to Pyrgos, 60% miles, of which about one-fourth 
is now completed and open for traffic. 

India.—The Delhi, Umballa & Kalka Ry. is to be built 
from Delhi to Kalka, 157 miles. The work will be done 
by native contractors. The estimated cost of construc- 
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RAPID TRANSIT. 

Street Railways.—Nashville, Tenn.—The Chicago 
syndicate which has purchased the street railways in 
Memphis is reported to be negotiating for the purchase 
of the Nashville lines. 

Dayton, Tenn.—Work on the first 2 miles of the 
new street railway will be commenced March], JOHN 
M, Howanp is interested. 

Jeffersonville, Ky.—The Ohio Falls Street Ry. Co. has 
decided to begin work on its line as soon as possible. 

Pomeroy, O.—Col, DAVENPORT, who has franchises 
for a street railway and water-works, expects to begin 
work soon. T. Wm. Harris & Co. of,New York City are 
the engineers. 

Englewood, Ili.—The Englewood & South Park Street 
Reilway Co. of Chicago has been organized by FE. O 
RvusseLt, H. Dun tevy, and Wwe. H. ALLEN, Capital 
stock, $200.000. 

Riverside, Cal,—Street railway franchises have been 
applied for by J, 8. CASTLEMAN, THOMAS BAKEWELL and 
L. C, TinBETTs. 

Port Townsend, Wash. Ty, A street railway is to be 
built by T. J. Doory and others. 


Dummy Lines.—Nashville, Tenn,—Hitam VAUGHN 
is interested in 3 dummy railways. Separate companies 
will be organized. 

Bessemer, Ala.— Ths Birmingham, Powderly & 
Bessemer Ry. Ce. has had the surveys made for its line. 

Blountsville, Ala,.—A dummy line is to built from 
Blountsville to Bangor, on the Louisville & Nashville, 
12 miles. A. E. Freups is president of the company and 
A. J. Ketcne™ is Secretary. 

Cable Railways. — Denver, Col,- The Denver City 
Cable Co. has let contrncts for boilers and two driving 
engines of 1,200 and 1,400 H. P. Construction will be 
commenced soon, and some sections of the system are 
expected to be in operation by September 

Seattle, Wash. Ty.—The cable roads are under con- 
struction, and one section of about 5 miles is in Opera- 
tion. J. M. THOMPSON, who is at the head of the project, 
has been granted a franchise for additional streets. 


Electric Railways.—Camden, N. J. An electric line 
to Haddonfield is projected. 

Cleveland, O.—The Euclid Ave. line, which is operated 
on the Sprague system, has proved very successful, and it 
is proposed to introduce the system on other lines 

St. Joseph, Mo.—The Union Street Railway Co. pro- 
poses to increase its capital stock from $150,000 to $25- 
000, and to adopt some electric system. 

Kirkwood, Mo.—Some St Louis capitalists bave ap- 
plied to the county court of St. Louis county for a fran- 
chise for an electric line to Kirkwood. 

Seattle, Wash. Ty.—The Seattle Electric Ry. & Power 
Co. has received its stationary plant and 4 motor truck, 
The poles are up, and the line will be in operation shortly. 

Sacramento, Cal.—The Electric Street Railway Co., 
L. L. Lewis president, must by the terms of its franchise 
begin work in 6 months, and use a side-bearing rail, The 
company has ordered 5 more storage cars from the Elec- 
tric Accumulator Co. which controls a system differing 
from that of the Julien company. 

Fort Worth, Tex.—The North Side Street Kailway Co 
has contracted for the equipment of about 10 miles of 
road. There will be two75 H. P. engines in the power 
house. 


CONTRACTING 

Dredging.—The following was the only proposal re- 
ceived January 28, by Capt. W. M. BLack, U. 8. Engineer 
Office, St. Augustine, Fla.: Alabama Dredging & Jetty 
Co., Mobile, Ala.;45 cts per cu. yd. for Manatee river, 
43 cts. for Tampa bay, 40 cts. for Cedar Keys barbor. 

The following proposals in lump sums were received 
January 31, by Joun P. ApAMs, Commissioner of City 
Works, Brooklyn, N. Y., for dredging in the slips at the 
foot of Main and Gold streets respectively : Henry E. Du- 
Bois, $750 and $20; Morris & Cummings Dredging Co.. 
$745 and $245. 

Pipe.—Newark, N. J.—The Executive Committee of 
the Aqueduct Board has received the following bids for 
25,000 ft. of &in. pipe: McNeal Pipe & Foundry Co., 
Burlington, N. J., $25.25 per gross ton; R. D. Wood & Co.., 
Philadelphia, Pa., $25.94; Warren Foundry & Machine Co. 
$25.90; M. J. Drummond, $26, The contract was awarded 
to the McNeal Pipe & Foundry Co. 

Allegheny, Pa,—The contract for pipe and specials 
has been awarded by JAmes Brown, Comptroller, to the 
National Pipe & Foundry Works, Scottdale, Pa., at $27.65 
per ton for pipe and 244 cts. per Ib. for castings. 

Cleveland, O.—The following proposals for 5,300 ft. of 
36-in. pipe and specials, and for 3 to 12-in. pipe and cast- 
ings required during the year, were opened Feb. 6 by 
Jonn WHITELAW, Secretary of the Water-Works ‘Trus_ 
tees: Lake Shore Foundry, Cleveland, 0,: $25.25 per ton 
for all pipe, 344 cts. per Ib. for 36-in. castings,and 234 cts. 
for other castings ;——New Philadelphia Pipe Co., New 
Philadelphia, O.: $25.70 for pipe. 2% cts, for specials ;—— 
Dennis Long & Co., Louisville, Ky.: $27.0 per con for i2- 
in. pipe, $27.15 for all other sizes, 3 cts. per lb. for 
specials ;——Buffalo Cast Iron Pipe Co., Buffalo, N, Y. 
$27.0 for pipe;—Addyston Pipe & Steel Co., Cincinnati 
O.; $28.75 for 3 to 12-in. pipe, $27.0 for %-in., 74 ota, for 
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specials, The contract was awarded to the Lake Shore 
Foundry. 


Depot.--W. E. Huston of Lockport, N. Y., tas been 
awarded the contract for the new depot for the New 
York Central at that place. 


Piles.—The following proposals for 2 ycliow pine, white 
pine, spruce or cypress piles, 50 to 56 ft. long. have been re- 
ceived by the Docks Department, New York City: Alfred 
J. Murray, $5.50 each; Beard & Kempland, $5.75. The 
contract was awarded to A. J. Murray. 


Pile Protection.—The Harbor Commissioners, San 
Fraacisco, Cal., have awarded to the Pacific Paint Co. a 
contract for treating 500 piles with the company’s patent 
covering at 38 cts. per lin, ft. 

Reservoir.--The Finance Committee of Councils, at 
Buffalo, N. Y., recently considered the advisability of 
having the construction of the Tifft farm reservoir done 
by the city instead of by contract, and finally adopted a 
resolution recommending that the Water Commissioners 
be authorized to advertise for bids for constructing a 
new reservoir on the Dodge farm, according to plans on 
file in their office; and that a clause be inserted in the 
contract that no laborers be paid less than $1.50 per day, 
and no person be employed who has not been a resident 
of the city for 6 months previous to the letting of the 
contract. The report was adopted.*The reservoir will cover 
about 2244 acres, and will havea capacity of about 125,- 
10,000 galls.; its depth will be from 35 to 41 ft. It will 
double the pressure in the eastern and northeastern por- 
tions of the city and also increase the pressure on the 
west side. The work will cost about $300,000 and will 
occupy 2 or 3 years. Mr. KNAPP is Superintendent of the 
Water Department. 


Sewers.— Newark, N,. J.—Contracts were awarde:' as 
follows, on Feb. 5, by Ernest Apbam, City Surveyor: 
Walnut St. sewer : James Maguire, 89 cts. per ft. for 800 
ft. of 15-in. pipe, $22 each for 5 manholes, and $100 each 
for two receiving basins.——So. 8th St. sewer: James 
Maguire, $1.20 per ft, for 800 ft. of 18-in. pipe, % cts. for 
a) ft. of 15-in., 80 cts. for 7 ft. of 12-in., $100 each for 3 
receiving basins, $27 each for 6 manholes.——Second St. 
sewer: P, H. Harrison, 82 cts. per ft. for 630 ft. of 12-in, 
pipe, $!.50 per ft. for 2 ft. of 15-in., $28 each for 4 man- 
holes, $96 for 1 basin. 

Los Angeles, Cal.--The City Council has awarded to 
Frick Bros. the contract for an 8-in. vitrified clay pipe 
sewer, at $1,384 cts. per lin. ft, 

Street Work.-—Allegheny, Pa,—The Street and Sewer 
Committee has awarded to Thomas Carson a contract for 
grading Lamont St. at $1.15 per cu. yd. 

Springfield, 0.—City Engineer MoLEr bas completed 
an estimate for the Board of Trade for paving the streets 
and curbing and paving the sidewalks on each side of 
ta new city building, There are 3,941 sq. yds, of street 
to be paved, 821 sq. yds. of sidewalk, and 1,848 lin. ft. of 
curbing, costing according to this estimate, if granite or 
Medina stone is used, $15,565.60. and if West Virginia 
paving blocks are used the total cost will be $12,073.60. 

Los Angeles, Cal.—The City Council has awarded 
contracts as follows: Gray Bros. Artificial Stone Paving 
Co., 12% cts, per sq. ft. for cement sidewalk, 38 cts, per 
lin, ft, for cement curb; C. C. Adams, grading, gravel- 
ing, and redwood curb, $4.48 per lin. ft.; J. M. Witmer, 
similar work, $4.80 per lin. ft.; A. 8S. Heitchen, similar 
work, $1.90 per ‘lin, ft.; D. F. Donegan, similar work, 

2.15 per lin. ft. 

West Troy, N. Y¥.—An appropriation of $32,769 has 
been made in the Legislature for paving Broadway, in 
front of the Watervliet arsenal, with granite blocks, 

Pensacola, Fla.—P. M. B. Young of Atlanta, Ga., 
has made a proposition to pave the principal streets of 
the city. 

Paris, Tex.—--Wooden block paving is to be laid on 
certain streets. The contracts have not yet been 
awarded. 


PROPOSALS OPEN. 


Union Depot.—At Pueblo, Col. Estimated cost, $200,- 
ooo, 8S. T. Smrra, General Manager, Denver & Rio Grande 
R, R., Denver, Col. 

Electric Lighting.—Incandescent lights for streets at 
South Chester, Pa. The post-office address is Thurlow, 
Pa. 

Gas Works. For illumination, heat and power ; to be 
leased to the city, Works to be completed by January, 
189. Gro. W. ALLEN, Mayor, St. Louis, Mo. 

Sewer.—Main sewer and appurtenances, in Wabash 
Ave. Length, 4,127 ft, of sizes from 2-in. pipe to 3 ft. 
6ins. by 5 ft. 3 ins. brick, inside measurements: also 12 
manholes, % catch-basins, and an outfall at the river. 
Gro, H. Stmpson, City Civil Engineer, Terre Haute, Ind. 
February 19. 

Dredging.—In the Wallabout channeland basin. Plans 
and specifications on file, Jonn P. ADAms, Commissioner 
of City Works, Brooklyn, N. Y, February 20. 

Railway.—Grading 9% miles of the Chicago, Kansas 
City & Texas ; about 290,000 cu. yds. JAmMEs R. CHAPMAN 
Chief Engineer, Kansas City, Mo. February 2). : 

Stone Arch Bridge.—At Roger William’s park; cut 
granite , S ft, span, 37 ft. wide; with wing walls; all on 
pile and platform foundation. Plans and specifications 


on file in the City Engineer's office. 8. H. MANCHESTER, 
Chairman of Park Committee, Providence, R. I. Feb- 
ruary 21. 

Street Work, Sewers and Building.—Flagging and 
curbing, sewers, keeper's house at Williamsbridge reser- 
voir. THe COMMISSIONER OF PUBLIC WorkKs, 31 Cham- 
bers St., New York City. February 21. 

Crib-Bulkhead.—At foot of E, 53d St., East River. 
Tue Docks Commissioners, Pier A, North River, New 
York City. February 21. f 

Sewage Disposal.—For a term of 5 years, W. B. 
DENNeETT, City Clerk, Fresno, Cal. February 25, 

Paving.—Asphaltic compound paving 22,350 sup. yds., 
also 6,500 sup. yds. of Medina stone or granite block pav- 
ing and 8,110 lin. ft. of stone curbing. Plans and specifi- 
cations on file. Gro. H. Simpson, City Civil Engineer, 
Terre Haute, Ind. February 26. 

Gate House.— Root, doors, windows, etc,, for Ardsley 
gate house, JAMES C. DUANE, President, Aqueduct Com- 
missioners, 280 Broadway, New York City. February 27. 

Machine Shops.—Erecting shop, machine shop, boiler 
shop and smith shop; at Altoona, Pa. Wma. H. Brown, 
Chief Engineer, Pennsylvania R, R. Co., 233 So. Fourth 
St., Philadelphia, Pa. February 28. 

Water-Works.—Plans and specifications prepared by 
Ww. B. C. Duryer. Gero. R. FAIRBANKS, Chairman, 
Board of Public Works, Fernandina, Fla. February 29. 

Street Work and Sewer.—Grading and paving, pipe 
sewer, MARTIN Finck, Clerk, Board of Public Works, 
Jersey City, N. J. March 4. 


GOVERNMENT WORK. 


Dredging.—In Black Rock harbor, Conn. Lieut. Col, 
D. C. Houston, U. 8, Engineer Office, New York City. 
March 13. : 

Dredging Plant. — Hire of dredging plant for work in 
the Housatonic river, Conn.; Connecticut river, Conn.; 
and Five-Mile River harbor, Conn. Lieut. Col. D. C. 
Houston, U. 8. Engineer Office, New York City. March 
13. 


; 


MANUFACTURING & TECHNICAL. 


Market Prices.— Steel Rails.—_New York, $27 @ $27.50: 
Pittsburg, $28 ; Chicago, $30 @ $30.50. 

Railway Track Supplies.New York : spikes, $2 @ 

2.10; angle bars, $1.80 @ $1.85.—Pittsburg: spikes, 2.05 c. 
@ 2.10 ¢c.; splice bars, 1.75¢c,. @ L80c.; track bolts, 2.75 ¢. 
with square and 2.85 c. with hexagon nuts. 

Structural Tron.—New York: sheared plates, 1.9c. @ 
2c¢.; universal mill plates, 2¢.@2,1c.; angles, 2c. @ 2.10 
c. p tees, 2.4 c. @ 2,6 c.; channels and beams, 2.8 c.—Chi- 
cago: milllots, angles and sheared plates, 2.12% @ 2.15 c. 
universal plates, 2.20 c.; tees, 2.45 c. @ 2.55c.; beams and 
channels, 2.90 c.; store lots, 2.35 c. for angles, 2.70 c. for 
ees, 3c. @ 3.4 c. for beams and channels. (Compiled 
from The Iron Age, Feb. 14.) 

Building Materials.—Bricks are not plentiful and 
prices are firm, Haverstraw hard, $8 @ $8.25 per 1,000; 
Long Islands, $1.25 @ $8; Staten Islands, $7.6244 @ $8; 
Jerseys, $6.75 @ $7.50; Pale bricks, $3 @ $3.50; Croton, 
dark and red, $15 @ $16; Croton, brown, $14 @ $15; Phil- 
adelphia front, $28; Trenton front, $27.-Rosendale ce- 
ment, $1.15 @ $1.25; American Portland, $2.10 @ $2.30; 
English Portland, $2.20 @ $2.30; German Portland, $2.30 
@ $2.70,—Rockland common lime, $1 per bl., and do. fin- 
ishing, $1.20; State common lime, 85 c., and do. finishing, 
$1.10. Laths, $2.25 @ $2.30 per 1,000. Hair is quiet; goat's 
hair, 25 c, @ 30 c. per bushel; cattle hair, 18 c. @ 21¢, 


The Hyatt Filter System has been adopted at Wash- 
ington, Mo.; Camden, Ark.; Sedalia, Mo.; and Mount 
Pleasant, la. 


The Standard Railway Signal Co. has been incorpor- 
ated at Columbus, O., with a capital stock of $10,000. 


Wire Tramways.—The Trenton Iron Co, of Trenton, 
N. J., is manufacturing tramways for South America and 
Mexico. 


Rails.—Steel rails are about $25 per ton in England. 


Exhaust Pipe.—The Smith triple-expansion exhaust 
pipe is in use on several locomotives in New England. The 
inventor is J. Y. Smith of Doylestown, Pa. 


Motor Brush.—The Thomson-Houston Co. states that 
on one of its motors on the electric railway at Wichita, 
Kan., a copper brush was in use for #5 days, the car 
traveling 4,300 miles in that time. 


Chrome Steel.—The Chrome Stee] Works, of Brook- 
lyn, N, Y., manufacture this class of steel, in which 
chromium is substituted for carbon, and which is said to 
be of a very high degree of hardness while at the same 
time fit is tough and can be welded and worked in large 
masses. It can be made ductile and soft by the use of 
chromeisen instead of spiegeleisen in the Siemens process. 
Its hardness makes it especially useful for tools, dies, 
safes, gratings, etc. 


Hinkley Locomotive Works.—These works. at Bos- 
ton, Mass., were put upatauction February 7, but no bids 
were received above the mortgage and the property{was 
withdrawn. The property is "assessed for $269,000 and 
mortgaged to the Suffolk Savings , Bank for $15,000, the 


works being in operation, and the whole plant, stoc\ 
and machinery being estimated by many to be worth 
$500,000 in good times, The works were started in 1845 })) 
Hinkley & Drury, and won a wide reputation, furnish. 
ing not only the home roads, but many Western an« 
Southern roads, including the Union Pacific, with thei, 
power, until locomotive works were established nearer 
the scene of operations. The original proprietors haying 
suspended during a season of general panic many years 
ago, the establishment remained idle for a few years, )y1 
upon the decease of both, the Hinkley Locomotive Mry. 
Co. was formed and has operated the plant. Severa| jo- 
comotives are nearly.ready for delivery on orders, 


Trade Note.—The Clayton Air Compressor Works, 
New York, report business good. A number of com 
pressors have been supplied for running machines 
derground, in mines, etc. They are also manufacturing 
a small, vertical, high-pressure, belt air-pump, used jp 
connection with the burning of crude petroleum to; 
fuel. 


Timber and Stone.—The Cornwallis Valley Ry. Co 
is prepared to make contracts for bridge timber, plank. 
ties and fence posts; also stone for culverts. President 
8. SHEFFIELD; Secretary, D. M. Dickre, Canning, Nove 
Scotia. 


Traction Engine.— Roberts & Doan of Sacramento. 
Cal., manufacture a very peculiar type of traction en 
gine. The cylinders are about the middle of the boile, 
and are inclined; they are 19 ins. diameter and 40 ins 
stroke, driving a single leading wheel 6% ft. diameter, 
which is connected by coupling rods to 2 rear wheels, 
One of these engines has been in use for 2 years, hauling 
lumber. Its average speed is 344 miles per hour up grades 
of 216 ft. to 430 ft. per mile. 


Locomotives.—The Mason Machine Works of Taunton, 
Mass., are not building locomotives at present, as they tind 
that business unprofitable. They recently declined an 
order for 2 “‘bogie”’ engines for the Boston, Revere Beach 
& Lynn, and the order was given to the Taunton Loco 
motive Mfg. Co., the Mason Works furnishing the pat- 
terns and drawings which have been used by them in 
building former engines of this type. 

The Manchester Locomotive Works of Manchester, 
N.H., have built some heavy freight engines for the 
Boston & Maine. 

The Rogers Locomotive Works of Paterson, N. J., are 
building 7 engines for the Long Island road. 

The Baldwin Locomotive Works of Philadelphia, Pa., 
are building 3 moguls for the Marietta & North Georgia. 

The Schenectady Locomotive Works of Schnectady, 
N. Y., are building 5 switching engines for the Long 
Island. 

The Chicago & Alton has built a 10-wheel engine at its 
shops at Bloomington, Ill, Itis a passenger engine and 
will be run on the Kansas City division. The driving 
wheels are 64 ins. diameter, and the truck wheels 2% ins. 
The cylinders are 18 x 24 ins. The boiler is 24 ft. long, 
54 ins. in diameter, and has 218 flues. The length of the 
flues is 13 ft.5ins. The total heating surface is 1,135 sq. 
ft. The fire-box is 90 ins.long and 4234 ins. wide. The 
engine is equipped with the Westinghouse brake, an! 
Supt, WILSon’s spark arrester. 

The St. Louis, Vandalia & Terre Haute will order 6 
freight engines. 


Pairlie Locomotives.—The Yorkshire Engine Co.,Eng- 
land,”"has an order for new boilers for the Fairlie engines 
of the Nitrate Ry. Co.,in Chili. The original boilers were 
supplied by the engine company 14 years ago. 


Railway Material—Steel rail, track fastenings, equip- 
ment, etc., are wanted by Frep T. Lockwoop of Au- 
gusta, Ga., for a railway from Dover to Excelsior, 
miles, 


Ties.—Lutcher & Moore of Orange, Tex., have the con- 
tract for 80,000 ties for the Monterey & Tampico line, in 
Mexico, ; 


A Traction Engine, of 16 H. P., is wanted by GILLI- 
LAND & HetTemAn Of Abilene, Tex. — 


Tramway.— The Simpson’s Ferry Tramway Co. has 
been organized to build a tramway from Covington, 
Tenn., to Simpson's ferry, on the Hatchie river, about 1° 
miles, The road will develop timber lands. W.C. Boyer. 
Ww. SANFORD, and J. C. RoAts are interested. 


Car Notes.— The Peninsula Car Works, Detroit. Mich . 
are building 250 box cars for the Wabash. 

The Litchfield Car Works, of Litchfield, Ill., have an 
order for 250 box cars, of 50,000 Ibs. capacity, for the Cin- 
cinnati, Hamilton & Dayton. 

The St. Charles Car Co. of St. Charles, Mo., is building 
500 freight cars for the Mexican National. 

The Haskell & Barker Co., of Michigan City, Ind., has 
an order for 250 box cars for the Wabash. 

The Limerock Ry., of Rockland, Me., has ordered 15 
new freight cars. 

The Hudson Connecting Ry. has had 4 more cars ‘e- 
livered at Campbell Hall, N. Y. 

The New York, Chicago & St. Louis, and the Toledo. 
St. Louis & Kansas ty are receiving proposals fo! 
freight cars, 
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Granite. — The Maine Granite & Improvement Co. has 
a $70,000 contract for dressed granite for Prospect Park, 
Brooklyn. The present contract ts mainly tor entrances 
to the park, with some side walls, and calls for some pol- 
ished and carved work. Both red and gray granite will 


be used. 

Spikes.—The Standard Spike Works of Richmond, Va., 
will be completed and in operation next month, The 
works will manufacture railroad spikes, dock spikes, and 
ship spikes, the capacity being from 75,000 to 100,000 kegs 
of 200 Ibs. each per annum. 

Stecl Rail Shipments for 1888,—North Chicago Rol- 
ling Mill Co,, 161,945 tons; Carnegie Bros. & Co., 138,946 
tons; Scranton Steel Co., 136,029 tons ; Lackawanna Coal & 
iron Co., 128,310 tons; Union Steel Co., 126,016 tons; 
Pennsylvania Steel Co., 126,960 tons ; Joliet Steel Co., 114,- 
avs tons; Bethlehem Iron Co., 85,448 tons; Cambria Iron 
Co., 82,383 tons; Western Steel Co., 39,168 tons ; Cleveland 
Rolling Mill Co., 29,940 tons ; Troy Steel & Iron Co., 25,110 
tons; Worcester Steel Co., 6,569 tons; Springfield Iron Co., 
3,705 tons. Total, 1,200,184 tons. 


Creosoting Works.—E. W. CLARKE of Washington, 
D. C., proposes to establish creosoting works at Mobile, 
Ala. 

The National Forge & Iron Co. will establish a new 
rolling-mill plant at Chicago, for the manufacture of 
axles, fish-plates, structura? iron, and plates. Capital 
stock, $250,000. President, MARKS Swarts; Manager, 
W. J, QUAILEY. 

Iron Output.—The North Chicago Rolling Mills, in one 
day of 24 hours last week, turned out 801 tons of direct 
metal, 629 tons of cupola metal, a total of 1,430 tons: 1,393 
tons of ingots and 3,750 tons of 75-1b. steel rails. 


Steel Tires.—The Midvale Steel Co. of Philadelphia. 
Pa., has the contract to supply all tires for the current 
vear to the New York Central and West Shore roads. 


The Harrington Semaphore Signals are manufac- 
tured by the Barney & Smith Mfg. Co. of Dayton, 0. 


The Sanitary Sewer Pipe Co. bas filed articles of in- 
corporation at St. Paul, Minn, The company will manu- 
facture gas, water, and sewer pipe under the patents 
owned by Gleich, Krause & Co. Capital stock, $300,000. 
President, R. D. O’ConNELL; Vice President, MIcHArt. 
Murpay ; Secretary, EowARD HINDERER. 


The International Water Purification Co. has been i 
corporated by JoHN Stmonps of New York, A. RK, 
Leeps of Hoboken, N. J., and WM. M. Devtscn of Eliz- 
abeth, N. J. Capital stock; $100,000. The works will be 
erected in Newark, N. J. 


Cement.—The cement production of the Rosendale 
cement district in Ulster county, N. Y., for the year 1888 
wus 2,262,984 barrels, a decrease from the production of 
1887 of 75,760 barrels, 


Crossing Gates.—_The Jonson Foundry & Machine Ce. 
of New York has a contract with the Delaware, Lacka- 
wanna & Western, to erect gates at crossings in East 
Orange. They will be raising arm gates, the same as are 
used at other stations, but of unusual length. 


Wheelbarrows.—P. K. Deperick & Co. of Albany, 
N. Y., have brought out a new barrow for contractors’ 
use, The sides and bottom are of steel, flanged and riv- 
eted; the handles and legs are of wrought-iron pipe, and 
the wheel has a cast-iron hub and rim, with wrought-iron 
spokes and steel axle, 


BRIDCES AND CANALS. 

Bridge Notes.—Oneonta, N. ¥.—The new iron high- 
way bridge over the Susquehanna is nearly finished; 
there are two spans, 165 ft. and 70 ft. respectively. 

Albany, NV, Y¥.—The bids for a lift bridge at North 
Ferry St. were as follows: Hilton Bridge Co., $9,375; 
Rocheste: Bridge & Tron Co., $9,500: King Tron Bridge & 
Mfg. Co., $10, 927. Contract let to the Hilton Bridge Co. 

Waterford, N. ¥.—The following were the bids fora 
lift bridge kt Grand St.: Tra Parker, of Waterford, $1,966 ; 
V. Brown, of Mohawk, $2,491; Sturtevant & Gibson, of 
Sandy Hill, $3.592. Contract awarded to I. Parker. 

Beaver Falls, Pa.—A company has been organized to 
build an iron bridge of 3 spans over the Beaver river; it 
will cost $40,000, 

McKeesport, Pa, The McKeesport & Duquesne Bridge 
Co. has applied fora charter. Dr. T.S. Ware is Presi- 
dent, The capital stock will be $30,000. but if the Mc- 
Keesport & Ressemer Ry. Co. joins in and a double-deck— 
railway and wagon—bridge is built, the capita] will be 
$100,000. 

Louisville, Ky.—The Kentucky & Indiana Bridge Co. 
Will issue $600,000 of bonds, about $200,000 of which will 
be used in completing the double tracking of the Belt 
road and in erecting a steel trestle in place of the wooden 
one on the Kentucky side, 

Gadsden, Ala.—The Coosa river bridge is completed 
and the draw is now in operation, 

_New Orleans, La.—The Southern Bridge & Railway 
Co. has been incorporated, with a capital stock of $1,000,- 
‘9, to build a bridge across the Mississippi. E. L. Cor- 
THELL of Chicago is the engineer. 

Detroit, Mich.—The Senate Committee on Commerce 
has adopted a resolution requesting the Secretary of War 
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to appoint a board of three army engineers to investigate 
and report upon the practicability, necessity, and best 
plan of a bridge across the Detroit river, 

Walton, Mich,—The new bridge on the Grand Rapids 
& Indiana Ry, has been tested and accepted, 

Chicago, IlUl.—A bridge over the Chicago river at 
Washington St. is projected. Plans have been prepared 


.by Capt. HARMON. 


Grand Forks, Dak.—The bids received, February 4, 
by the City Council for 2 bridges across Red river ranged 
from $50,000 to $80,000. 

Kansas City, Mo,—An ordinance has been passed ap- 
propriating $3,000 for a bridge over O. K. creek at Bul- 
lene Ave. 

Kansas City, Kan,— it is thought probable that the 4 
Wyandotte county bridge bills before the State Senate 
will pass, The bills are for a combination wagon and 
railway bridge across the Missouri river at Quindaro and 
the bridges across the Kaw at Osage Ave., 8th St. and 
Bonner Springs. The latter bridge will be built jointly 
by Jobnson and Wyandotte counties. 

Fort Smith, Ark.— The Missouri Ry Co. wil! build its 
bridge over the Arkansas river this year. 

Holbrook, Neb.—It is proposed to build a county 
bridge across the Republican river at Holbrook, 6 miles 
from Arapahoe. 

Winchester, Ore.—The Umpqua river bridge has been 
completed and accepted. 

Snohomish, Wash, Ty.—A stee] bridge is to be built 
across the Snohomish river. E. M. Strxerp is in charge. 

Cuero, Tex.—The County Commissioners of De Witt 
county propose to build two bridges. 

The Keystone Bridge Co. of Pittsburg, Pa., is build- 
ing iron bridges for the Western New York & Pennsyl- 
vania as follows: 1 span of 128 ft. at Portville,N. Y., 
1 span of 152 ft. at Larrabee, 2 spans of 300 ft. at Petroleum 
Center; an iron bridge with 2 spans of 300 ft. has been 
completed at Oil City, Pa. 


Piers.—The Docks Department, New York City, will 
build two fine piers and a stone bulkhead for dock room 
on the site of the old West Washington market. 


Canals.—The Delaware & Maryland canal is to be built 
by Philadelphia parties. 

The Chesapeake & Delaware ship canal scheme is ap- 
proved of in Baltimore, and Congress is to be asked for 
aid. 

The Sault Ste. Marie water power canal, at Sault Ste, 
Marie, Mich., is progressing. Piling and rock excavation 
are going on and about 100 men are at work, 

The Cornwall canal (Canada) is to be strengthened at 
the places where the breaks occurred in October last, 
and contracts will be let shortly. 

Work on the locks of the New York State canal at Am- 
sterdam, N, Y., is progressing rapidly. 


ELECTRICAL. 

Electric Light.—Bangor, Me.—The city has voted to 
contract with the Brush Electric Light Co. for an electric 
light plant of 165 lights; power to be obtained from the 
Bangor water-works. The contract price is $25,000, and 
it isagreed that the plant shall be established within 
days from signing the contract, The Hinckley & Egery 
Iron Co. will furnish the machinery, 

Rockland, Me.—The Rockland Electric Light & Power 
Co. has contracted with the Eastern Electric Construction 
Co., of which GALEN C. Moses of Bath is president, and 
F, A. SAWYER of Portland is treasurer, for a complete 
arc and incandescent plant on the Thomson-Hous ton 
system. A brick station will be built in the spring. 

Middletown, N. ¥Y. — Three companies have made pro- 
positions to establish an electric light plant. 

Oneida, N. Y,—The question of issuing bonds for $3,000 
for establishing an electric light system has been carried 
by a vote of 267 for and 46 against. 

Orange, N. J.—The Essex Electric Light Co., a local 
corporation, has acquired the entire plant of the Ex- 
celsior Electric Light Co. The price paid was $35,000 or 
$40,000. There are two Ball engines of 60 and 80H. P.,a 
Hazeltine boiler of 150 H. P., and five dynamos, This 
will furnish power for 225 are lights, 184 of which are 
now in use, and 6 more ordered; private parties use 10. 
Another dynamo can be used, giving 70 more lights than 
are now used. The following are the officers of the new 
company: President, Epwarp E. SAGE; Secretary, 
CHARLEs A. LINDSLEY; Treasurer, WILLIAM B. BOULTON; 
General Manager, StuART LINDSLEY. 

Winchester, Va.—The Winchester Gas Co. has been 
awarded the contract for lighting the city with 40 arc 
lights of 1,500 c. p, for $70 per Jamp, to run every night 
until midnight. The system to be used has not been 
decided upon, but the contract calls for a “ white” light. 
The only other bid was from the Schuyler Co., at $80. 
C. E. Hoover is Superintendent of the gas company. 

Charleston, W. Va,—The Charleston Electric Light 
Co, has notified the city that its contract for street 
lights has expired, and that it would not be renewed for 
less than $7a month for each light, an increase which 
would make the cost of the lamps amount to about $3,- 
500 per year. A proposition has been made to the com- 
pany to furnish 42 lights for the sum of $3,000 per annum. 

Salisbury, N. C.—The city is contemplating the issue 
of bonds to pay for an electric light plant. 





Cedartown, Ga —The Empire Water, Light & Mtg. 
Co, will put in an electric light system. Cas. P. BALI 
and J. H. MEAD are interested. 

Taylorville, Til.—The Taylorville Electric Light & 
Power Co. has been incorporated by W. H. Kirkwoop, 
J. Bourne, and W. W. ANDERSON. Capital stock, $20,000. 

Duquoin, Ill.—Gro. F. BLAKESLER, proprietor of the 
Duquoin Iron Works, bas applied for an electric light 
franchise. 

St. Louis, Mo,—The plans for the electric lighting sys- 
tems, proposals for which are now being received, pro 
vide for are lamps to be placed at alternate intersecting 
streets, or two blocks apart, so that each lamp shall have 
a field of one block in each direction, For blocks of over 
400 ft. and under 800 ft. in length, lamps are to be put at 
each intersecting street. When the blocks are over 800 ft 
in length, the lamps will be put as near 800 ft. apart as 
possible. On the suburban roads the lamps are to 
be put 1,000 ft. apart. In case the Municipal Assembly 
sees fit to have the alleys lighted, incandescent lamps of 
35 c. p. each will be placed near the middle of the block 
in the alley. 

Victoria, Tex.—An electric light plant has been de 
cided upon, but no system bas yet been adopted. 

London, Ont,—The contract for street lighting expires 
April 1, after which it is proposed to light the entire city 
by electricity. City Engineer Tracy has prepared a plan 
with this object in view, according to which 4 additiona) 
lights will be required, bringing the total up to 125 for 
the whole city. 


Electrical Companies.—-The Wisconsin Storage Bat 
tery Co. has been incorporated at Milwaukee, Wis , by 
DeWrrr Davis, H. C. West, and others. Capita) stock, 
$50,000, 

The Mystic Electric Motor Co. has been organized at 
Portland, Me. Capital stock, $100,000. 


WATER AND MUNICIPAL. 


Irrigation.—Teras. The Grand Falls Irrigation Co. 
has been incorporated at Pecos City by D. K. Taytor. 
L. C. HARDEMANN, and others, to build an irrigation canal 
35 miles from the city. Capital stock, $10,000. 

Colorado.-The Montezuma Water Supply Co.'s ditch, 
to bring water from the Dolores river into the Monte- 
zuma valley, has been sold to J. P. Baxter of Portland. 
Me. The tunnel, | mile long through the mountain, was 
finished while the company was inthe bands of a re 
ceiver, and it is hoped the ditch will also be completed 
— Colt. Rhinehart & Burk of Pueblo have a contract 
for a canal 40 miles long in Bent Co.——The Pueblo & 
Chico Ditch Co, has been organized to build a canal 55 
miles long from the Arkansas river near Cafion City toa 
reservoir pear Pueblo, W. P. Hopson is the engineer. 
——The Pueblo & Rocky Ford Canal Co. has been incor- 
porated by W. B. Gosrn, BERGER PADFIELD, and others. 
Capital stock, $200,000, 

California.—The Orland Southside Irrigation District 
received proposals. Feb. 5, for 850.000 bonds, L. P. 
BEHRENS is Clerk of the Board of Directors. Engineer 
GRUNSKY has made surveys for the canals of the Kraft 
Trrigation District in Tehama Co. 

Kansas.—The Seward County Ditch Co, has been 
wranted a charter. The company has a capital stock of 
$30.000, and proposes to build an irrigating ditch 90 miles 
in length, from the Cimarron river southeast to where 
the river intersects the State line in Meade county, The 
directors are Frep Ocusner, C. W. Spore, and FE. Bar- 
NARD, of Arkalon. 

Drainage in Illinois.—Mr. Jacon A. HARMAN, C. E., of 
Watseka, Tll., has received word from Mr. Fck#ART, the 
attorney for the Tuscola, Arcola ‘and Bowdre townships 
Drainage District, that the Commissioners of the district 
have received an order from the county court of Doug- 
lass county to proceed with their proposition to improve 
about 4 miles of Scattering Fork. 


Artesian Wells.— Newark, N. J.—The city authorti- 
ties prepose to investigate the question of a water supply 
from driven wells. 

Charleaton, N. C.—A new artesian well has been com- 
pleted : it is 1,825 ft. deep and flows 300 galls. per minute. 
Tt is the largest of the 3 deep wells and cost $40,000, 

Beebe, Ark.—A supply of water from artesian wells is 
projected. Address F. P. Laws. 

Sonoma, Cal.—-Another artesian well has been put 
down, Tt isa 6-in, well and flows 36,00 galls. per day. It 
is the fourth put down in the city. 

Neveda.—A number of wells were bored in Humboldt 
county during 1888, and though none of them have been 
bored to any great depth. a fine flow of water has been. 
encountered in every instance. 

Brazil, 8. A.—The Brazilian Minister of Agriculture, 
at Rio de Janeiro, contemplates having wells put down in 
the province of Ceara for furnishing a supply of water 
for irrigation and domestic purposes, as the province 
suffers severely from periodical droughts. 


Street Cleaning.~-At St. Louis, Mo., the Board of Im- 
provements has awarded the street-sweeping contracts to 
David Josephs for granite and wood blocks, and to 
Henry Heman for asphaltum, at lower prices than 
wereever before bid. Mr.\Tosephs will use a new asif 
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oading machine in carrying out his contracts, and its 
use is expected to save the price of half, the force of 
gutter men, whose labor has heretofore cost him $75 
per day. The new machine is said to be used in the East 
for executing street-sweeping contracts taken at 30 cts. 
per 10,000 sq, ft. Street Commissioner BURNET was the 
first man in St, Louis to give consideration to the new 
machine.——At New Orleans, La., no bids were received by 
the Commissioner of Public Works in answer to adver- 
tisements for proposals for cleaning the streets by con- 
tract. 

Syracuse, N. Y.—The Water Commission, in its report 
to the City Council upon the future water supply of the 
city, has recommended Skaneateles lake as the source of 
supply. The Commission also recommends municipal 
ownership and proposes that the city should issue bonds 
for the funds for constructing the necessary works, The 
wells sunk by the Syracuse Water Co. are not considered 
as an adequate source, but it is proposed to buy up the 
water company’s plant. 

Taunton, Mass.—The report of the Board of Water 
Commissioners for the year ending Nov, 30, 1888, has re- 
cently been published, A new 2)-in. main has been laid 
over the Dean St, bridge and the defective pipe under the 
river disconnected ; this is estimated to have effected a 
saving of 50,000 galls. of daily leakage and a financial sav_ 
ing of $208.11, more than twice the interest on the cost, 
In September the water was very roily and dirty, and the 
mains were flushed out. On the whole, the quality of the 
supply has been satisfactory. Five plans foran increased 
water supply are suggested and described. The Commis- 
sioners recommended the closing up of the dead ends. 
There were at the date of the report 55.86 miles of mains, 
487 hydrants and 9 gates. For increasing the supply it is 
proposed to take water from Assawompsett or Elder's 
pond, to extend the conduit, to put in a plant to filter the 
river water, or to establish a supply from wells, The 
cost of pumping was $19.45 per 1,000,000 galls. The 
total pumpage was 275,188,656 galis., and the average 
daily consumption was 75] 882 galls.; 20,100 estimated pop- 
ulation supplied. Mr. Geo. F. CHAcgr is Clerk and Super- 
intendent, succeeding Mr. WM, RK, BILLINGs, who resigned 
to take the position of Manager of the Taunton Locomo. 
tive Works, 


City Lighting Plants.—A bill has been introduced in 
the Illinois State Legislature which provides that cities 
incorporated towns, and villages shall have power to pro. 
vide for a supply of gas or electricity for municipal 
purposes by the construction and maintaining of a sys- 
tem of works, or by uniting with any adjacent city or 
village in the construction of such works for the joint 
use of such cities or villages, or by procuring such sup. 
ply of gas or electricity from any adjacent city, incor- 
porated town or village already having works. 

New Orleans, La.—Un Feb, 4, Judge Monroe ren- 
dered a decision in the suit of E. Congry et al. vs. the 
New Orleans water-works iu favor of the plaintiffs. The 
suit was brougitt by CoNERY and others, known as the 
Committee of One Hundred, to declare null the ordinance 
providing for a future water supply from the New Or- 
leans Water-Works Co. for the city of New Orleans- 
A contract was entered into between the city and. the« 
company whereby the city agreed to pay for all the 
water furnished by the company during the term of its 
charter—$68,000 annually. 


Houston, Tex.—The City Council and the Citizens’ Com- 
mittee will apply to the State Legislature for amend- 
ments to the city charter providing for the issuance of 
street, sewerage and drainage improvement bonds, for 
the extension of time allowed to abutting property 
owners to pay for street improvements, for keeping the 
premises and sidewalks in proper condition by property 
owners, for the enforcement of ordinances by penalties 
as well as by fines, and for the creation of a Board of 
Public Works. 

Dartmouth, Nova Scotia.—The city has voted in favor 
of applying to the Legislature for power to borrowa 
sum not exceeding $100,000 for the purpose of establish- 
ing water-works and a sewerage system. Reports on 
both these proposed works have been made by E. H. 
KEATING, C. E., of Halifax, N.S. The supply is to be 
brought to the town from Lamont’s lake by a main con- 
sisting of 2,450 ft. of 18-in. and 11,000 ft. of 12-in. pipe. 
The distribution system would consist of 2,200 ft. of 10- 
in. pipe, 1,850 ft. of 8-in., 5,450 ft. of 6-in. and 2,100 ft. of 
4-in. There would be 708 tons of pipe, 5 tons of specials, 
24 hydrants, and 22 valves. The total of the estimate of 
cost is $50,000. The storage capacity of the Lamont and 
Topsail lakes is estimated at 150,000,000 to 200,000,000 Impe- 
rial gallons,——-With regard to the sewerage scheme, the 
district to be drained covers about 100 acres. The sewers 
are designed of ample capacity to carry away the com- 
bined rainfall and house sewage, and, owing to the con- 
figuration of the ground, there -vill be 5outlets. There 
will be 9,970 ft. of 9,12, and 15in. pipe, and 465 ft. of 18 
and 24-in. brick sewer, with 42 manholes. The total of 
the estimate of cost is $20,500. 


Gas Works. — Brooklyn, N. Y.—The following pro- 
posals for street lighting have been received by the Com- 
missioner of City Works: Brooklyn Gas Light Co., $19.90 
for (3-ft, burner, $36.50 for 4-ft. burner; Williamsburg 
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Gas Light Co., $21.75, $27.60; People’s Gas Light Co., $22 
$28.24 ; Citizens’ Gas Light Co., $22, $28.24; Nassau Gas 
Light Co., $22, $28.24; Metropolitan Gas Light Co.. $22, 
$28.24.——The following were the proposals for gas for 
the public buildings during the year: Brooklyn Gas Light 
Co., $1.50 per 1,000 cu. ft.; Williamsburg Gas Light Co., 
$1.60; People’s Gas Light Co., $1.60; Citizens’ Gas Light 
Co., $1.00; Nassan Gas Light Co., $1.60; Metropolitan Gas 
Light Co., $1.60, 

Lexington, Ky.—A proposition to build gas works has 
been made to the Common Council by C, B. HARRIS, 

Cleveland, Tenn,—A local company has been organ- 
ized to build gas works. For particulars address the 
mayor. 

Decatur, Ala,—A local gas company has been organ- 
ized in the interest of the New York Contract Co. of 
New York City; the latter company has the franchise for 
gas works and will begin work very soon. The local 
company has a capital stock of $200,000. 

Rich Hill, Miss.— A contract for gas works has been 
let to the Shickle, Harrison & Howard Iron Co. of St. 
Louis, Mo. The gas holder will be 45 ft. diameter. There 
will be 2 miles of 3-in, cast-iron mains, 2 miles of 4-in. and 
3 miles of 6-in.; also 50 street lamps. Sub-contracts have 
been let to J. A. Scott for excavation and foundation 
and Guido Jaeger for pipe laying. 

Lake View, Tlul,—Lake View wants tw build its own 
vas works, and a bill has been introduced in the State 
Legislature which will authorize the construction. 

Burlington, ITa,— The contracts recently made by the 
city with the gas company provide that the company 
will furnish gas for one year for not less than 200 public 
lamps now in place, or to be placed hereafter upon the 
mains of the company, the same to be lighted according 
to Philadelphia schedule, and under the same condi- 
tion as the electric lights in regard to time. The city 
will pay $18 per annum for each lamp, and $1.50 per 1,000 
cu, ft, for the gas furnished in the public buildings. 

Weater-W orks. — Massachusetts. — North Adams. 
The Legislature has been petitioned for authority to 
issue bonds for $150,000 to bring water from Broad brook 
in Williamstown. The water committee will purchase 
2%4-in. pipe for the main from the reservoir on Broad 
brook to the city, 7 miles. The cost of the new works 
will be about $150,000.—S8pringfield. The question of 
a new main from the Ludlow reservoir is again under 
consideration.——Great Barrington. The sale of the 
property of the Berkshire Heights Water Co. to satisfy 
the claims of the Deane Steam Pump Co. has been 
postponed indefinitely. 

Connecticut.—Weatport. A project for water-works 
is under consideration. 

New York.—Brooklyn. Work has been commenced 
for clearing the site for the reservoir extension at Ridge- 
wood, A proposition to increase the supply from the 
wells in the park has been made to the Park Commis- 
sioners by JAMES HENDRICK, of New York.——Sing 
Sing. The Water Commissioners have decided to apply 
to the Legislature for permission to issue $30,000 of addi- 
tional bonds, which they find will be necessary to com- 
plete the water-works. The original issue was $150,000, 
but it has been found that the land damages were about 
double the amount anticipated, that much more rock 
was found at the Indian Brook reservoir than they 
thought they would encounter, and a different style of 
pumping engine was found desirable in order to give the 
best service to the village. 

New Jersey.— Hoboken. A break occurred in the 
mains last week, causing a large amount of waste from 
the reservoir.—Burlington. The city proposes to take 
action to restrain Trenton from emptying itssewage into 
the Delaware river, from which Burlington takes its 
water supply. Newark. The Water Supply Com- 
mittee of the Common Council isinvestigating the propo- 
sition to procure a water supply from driven wells. 

Pennsylvania. — Connellsville. The city will apply 
for an injunction to restrain the water company from 
carrying out its proposition to supply water from the 
Cool Spring reservoir. It is claimed that the water is 
polluted by sewage and drainage from barns. 

West Virginia.—Martin’s Ferry. The Water Board 
will spend $25,000 in extending the water mains. 

Florida.—Orlando. The Orlando Water Co. has pur 
chased pipe for extensions.—Tallahassee. A vote will 
be taken Feb. 190n the proposition to issue $35,000 in 
6 per cent. bonds for constructing city water-works. J. 
L. DEMILLY, City Clerk.—Fernandina. Proposals wil) be 
opened Feb, 20 for building water-works. Plans and 
specifications have been prepared by W. B. C. DURYBE. 
Gro. R, FAIRBANKS is Chairman of the Board of Public 
Works. 

Alabama,—Marion. The city will apply to the Legis- 
lature for power to issue $6,000 in bonds for water-works. 

Tennessee.—Memphis. Artesian Water Co. will 
issue bonds to the amount of $750,000, 

Kentucky. — Covington, The new water-works will 
not be completed before October. It is thought, how- 
ever, that the city can be supplied from one reservoir 
that will be completed by September. 

Ohio.—Pomeroy. Col, DAVENPORT will probably build 
the water-works this year. The franchise requires him 
to build the street railway first. 
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Indiana.— Terre Haute. Nearly all of the Terr. 
Haute water-works stock of $220,000 has been sold to the 
New York syndicate which bas been buying up Western 
companies, among them the Vincennes and Greencastie 
companies ia this State. 

Michigan,—St. John’s. A vote will be taken Feb 
25 on the proposition to issue bonds for $45,000 to build 
water-works.—Vassar. The pumping machinery has 
been tested, but the works will not be in operation for 
several weeks. 


IUinois.—Carlinville. The Carlinville Water Co. has 
been incorporated by Gro.S1£GEL, F,W.RAEDER, and W. 
G. Reeve. Capital stock, $75,000.—Peoria. The Coun. 
cil’s special committee on the sale of the water-works has 
been negotiating with Howland & Ellis and with Moffett 
Hodgkins & Clarke. The committee is unanimous, in 
view of the fact that the city has not the means to im 
prove the present water-works system to fully meet ali 
th requirements of the city, that it wili be for the best 
interest of all for the city to dispose of the present sys. 
tem to some private parties or corporation. 

Wisconsin.—Ripon. The injunction case in the matter 
of the water-works has been decided in the Supreme 
Court in favor of the City Council, and they can now go 
on and put in the works. 

Iowa.— Burlington. The City Council has adopted a 
resolution requesting the Burlington Water Co. to fur. 
nish the names and residencés of the persons elected di- 
rectors at the last annual meeting of the stockholders 
and the amount of the salary allowed to each ; also, the 
names of the officers elected, including the attorney and 
superintendent, and the amount of the salary allowed to 
each ; also, to notify the City Council whether or not the 
company is going to make extensions ordered and di- 
rected by the Council, and whether or not it is going to 
furnish filtered water. 

Kansas.—Medicine Lodge. It is proposed to issue 
bends for $20,000 to build water-works. 

Nebraska.—Fairbury. The city water-works were 
teated Feb. 2, but have not yet been accepted. The city 
claims that there should be 5 miles of mains, but the 
company includes the hydrant connections. The differ- 
ence is about 700 ft. 

Texas.—Decatur. A, K. WHITEHEAD will enlarge the 
water-works; he has ordered pipe, a 72,000 galls. pump and 
a 30,000 galls. tank.——Ennis. Work is in progress or. the 
dam. Machinery will not be needed until the autumn. 
For particulars address the mayor. 

Colorado.—Antonito, The Antonito Water, Coal & 
Gas Co, is putting down an artesian well.—Montrose. 
The works were tested Feb, 2. The engineer is W. J. 
Fine, of Montrose. 

Washington Territory.—Bellingham Bay. It is pro- 
posed to build a system of water-works. 

California.—Sacramento. P. A. HUMBERT,Superintend- 
ent of the Folsom Water Power Co., has been engaged by 
Trustees to investigate the water supply system.—Los 
Angeles. The Packard Water Co. has been incorporated 
by Jas, Beckett, P. F. GrirFrx, and others. Capital 
stock, $60,000.—Gilroy. There has been considerable 
discussion over the proposition to issue bonds for im- 
proving the water-works. The vote taken Jan. 26, on the 
issue of bonds for $50,000 for water-works, was favorable. 
Bids have been advertised for cast-iron pipe and for pur- 
chase of bonds, which must be sold at face value and not 
bear more than 5 per cent. 


Special Reports of Water-Works 
Construction. 


Tallahassee, Fla, ; 

The following information has been received from 
N.M. Bowen: The water-works question 1s now being 
agitated, and a private company is figuring on putting in 
asystem. Election for voting on issuing bonds will be 
held Feb. 19. B, S. MEGINNESS is chairman of water com- 
mittee. 


Douglas, Wyo. Ter. aan 

. . lows : aldermen 
caunae aun Se ni putting in water- 
works. They offer $3,000 to have a well sunk 1,500 ft. If 
you know of anyone that will come here and make a 
proposition fur water-works or for a the well, 
write to H. R. Witcox, Alderman. The city has $6,000 in 
the Treasury and will vote bonds. 
Alamosa, Col. 

We have received the following information from 
Jesse H. Lewis, of Antonito, Col.:—The Antonito Water, 
Coal & Gas Co. is to lay mains from the San Antonito 
river to supply Alamosa with water for fire and domestic 
use. Capital stock, $3,500, C. M. Sampson, president. 
Perer LunD, secretary. C. ¥. BuTLeR is the engineer. 
Works will be completed in March. Population, 500. 
Roseburgh, Ore. 

The following information has been received from 
N. P. BUNNELL :—Wells now furnish water for domestic 
use, and there is a.small reservoir and 2 hydrants for fire 
protection. The plan most favored for the.new works is 
to pump water from the river running through the town 
to a reservoir built on an elevation of 200ft. Estimated 
cost, $7,000 to $10,000.. A” proposition has been made by 
one of the citizens to establish works, for a rental of $5 
the first year, Population 1,508 to 2,000. 








